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HERE IT IS! THE SPECTACULAR 
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SWAN- 
SSB TRANSCEIVER 

5 BANDS-400 WATTS 



SWAN-lOO SIDEIIAAD TKANS- SWAIV-420 FtFU COVERAGE FIIE- 

CEIVEII 400 watts P.E.P. input, 10 through 80 RCEIVCY CONTROL UNIT Highly stable 
meters. Fixed station, portable, or mobile. SSB, AM, transistorized VFO designed for fixed station opera- 
and CW. tion. 20 ranges 200 kc each. Illustrated above as 

$375 companion to SWAN-400. 

$120 

SWAN- 106 MINIATCRIZED CONTHO 

CNIT Provides phone band coverage. Design) 
for mobile installation. May also be used for fix) 
station. Highly stable transistorized VFO in a cor 
pact package. 

$< 


ACCESSORIES: 

• AC POWER SUPPLY, MODEL 117B.$ * 

• MOBILE POWER SUPPLY, 

MODEL 512.$1- 

• PLUG-IN VOX UNIT, MODEL VX-1.$ ; 

See your Swan Deader for complete specifications. 




ELECTRONICS CORP. 

Oceanside, California 
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W2NSD/1 

never s^y die 


The past few weeks have been eventful for 
amateur radio. The Institute started mailing its 
weekly newsletters to every U. S. Senator, U, S. 
Representative, Governor and government of¬ 
ficial involved with radio. This has met with 
an enthusiastic response. 

First reports of the ARRL board of directors 
meeting indicate that it went off remarkably 
smoothly, considering the serious problems 
facing them from RM-499, dropping member¬ 
ship, the Coca-Cola scandal, and the disinte¬ 
gration of lARU Region 2. We’ll all be watch¬ 
ing for the minutes of the meeting in the July 
QST. . . 

CQ devoted an editorial to me, for which 
I thank them. A couple letters from loAR 
members cover this pretty well . . . see page 
62. 

The Dayton Hamvention went off smoothly 
in its new quarters. For the first time since I 
can remember people weren’t jammed like 
the New York subways trying to get from one 
exhibitor to another. I’ve been pretty hard on 
the ARRL HQ for RM-499 and other things of 
late and I sort of expected to be taken to task 
by fellows that hadn’t bothered to find out 
what was really happening. All I got was hun¬ 
dreds and hundreds of compliments for having 
the courage to bring points of dispute out in 
the open. 

W3NL published a letter that I had sent to 
all ARRL directors well before the board meet¬ 
ing. I hadn’t published this myself for I didn’t 
want to have them think that I was making a 
grandstand play. The gist of the letter was that 
all of us will be watching the minutes of this 
years meeting to see which directors have 
shown initiative. I explained that I intended to 
use 73 this Fall to bring more light into the 
election of directors than they have ever seen 
before. I want to encomage intelligent dedi¬ 
cated amateurs to run for director and I am 
willing to devote space in 73 to their qualifica¬ 
tions and their platforms. I also mentioned that 
I knew a simple way for the League to increase 
its yearly income by from $250,000 to $500,- 


000. Only one director, Phil Spencer W5LDH 
from the Delta Division, answered my letter at 
all. Phil sent me a copy of the results of his 
ballot on 499, mentioning that Huntoon re¬ 
fused to publish it. No one showed even a 
slight interest in upping the ARRL income. 

Point two of The Amateur’s Code has always 
bothered me a bit. “The Amateur is Loyal . . . 
He owes his amateur radio to the American 
Radio Relay League, and he offers it his un- 
sweiwing loyalty.” Back in the early days of 
amateur radio there is no question that Hiram 
Maxim did preserve ham radio. But during the 
28 years that Tve been following the hobby I 
don’t know of any instance where the ARRL 
saved ham radio. What has the present genera¬ 
tion of HQ men done to earn our unswerving 
loyalty? 

Back in 1958 there was growing concern 
over the 1959 Geneva Conference and ARRL’s 
lack of any program to counter the almost 
universal demand for a reduction in the ama¬ 
teur bands. When 1 talked with the heads and 
important officials of dubs in Europe I found 
them extremely critical of ARRL leadership. 
In 19.59 I attended the Geneva Conference as 
a delegate and watched the miracle which 
saved our skins: the USSR and its satellites sup¬ 
ported the U. S. proposal to put off frequency 
allocation changes until the next conference. 

On my visit to Europe last October I did not 
find any increase in confidence in ARRL. The 
problem seems mostly to be a lack of any pro¬ 
gram. First reports of the lARU Region 2 meet¬ 
ing in Mexico City in April tell us that the 
delegates from Soulfi and Central American 
radio clubs listened to Hoover and Huntoon 
try to explain the ARRL/IARU “program” 
and ended up so furious that they refused to 
join the lARU Region 2 and set up their own 
separate organization, complete with oflBcers 
(Antonio Pita, president) the Interamerican 
Amateur radio Union. They did permit the 
ARRL to join as long as they picked up 
90% of the bill ($4500 wordi of crow eating) 
for the meeting. Tempers flared and I under¬ 
stand that Hunty had to be shut up by the 
Panamanian delegate and was told that if he 
had anything else to say, to say it through his 
delegate, Mr. Dennison, (If I have any dis¬ 
tortion of the actual facts I am most anxious 
to get corrections.) 

73 is still unacceptable as an exhibitor at the 
Convention. Several manufacturers have writ¬ 
ten to say that they are going to pass it up as 
a result. I understand tliat the ARRL Directors 
were told that Harry Dannals W2TUK will be 
he ofiicial whipping boy for this one. Good 
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9 me center frequency 
Bandpass 6 db 3 kc (approximate) 




ACF-2 Two-crystat filter circuit 
using low impedance link input 
and 2K resistive output load. 
Unwanted sideband rejection 
greater than 30 db. $9.95 


ACF-4 Four-crystal filter cir¬ 
cuit using nominal 600 ohm 
input and output. Unwanted 
sideband rejection greater than 
40 db. $18.95 




ACF-6 Six-crystal filter circuit using nominal 600 
ohm input and output. Unwanted sideband rejection 
greater than 55 db. $27.95 


MATCHING OSCILLATOR CRYSTALS for the ACF 

filter series. Recommended for use in OS-4 oscillator. 
CY-6-9LO $4.40 
CY-6-9HI $4.40 




OS-4 Crystal Oscillator 


SE-6F Mounting Case 
Special AOC case for 


mounting filter plates 


Add-On-Circuit 


International Crystal Mfg. Co., Inc. 

18 North Lee, Oklahoma City, Oklahoma 

Please rush 1984 catalog. 

Name_ 


PLEASE PRINT 


Address 


Zone__State 


WRITE 

TODAY 


CATALOG 
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the LEADER in 

CRANK-UP 

TOWER 

DESIGN 


The full-strength Hercules 66-3 has 
diagonal bracing—a unique feature 
in all E-Z Way Towers. It's designed 
to support a large 20 m or 40 m beam; 
4 el. Du-band; or 6 el Triband Wind 
area 22 feet at 66 feet in 60 MPH 


wi 



The 3 sections of the Hercules tele¬ 
scope from a minimum height of 30 
feet to a maximum 62 feet. 

A worm gear winch tilts the tower 
over for easy access to your beam. 


MODEL TORBZ 66-3 


WIND LOAD CHART 


Model 

TORBZ 66-3 
TORBZ 66-3 
TORBZ 66-3 
TORBZ 75-3 
TORBZ 75-3 
TORBZ 88-3 


Ant. 

Ftilf 

Height 

Half 

Height 

Min. 

Height 

Wind Area 

Hgt. 

MPH 

Hgt 

MPH 

Hgt. 

MPH 

m 

66 

60 

50 

86 

32 

125 

13.2 

66 

75 

50 

90 

32 

14Q 

8,2 

66 

90 

50 

100 

32 

150 

17.0 

75 

60 

55 

86 

33 

125 

10.0 

75 

75 

55 

100 

33 

140 

12 

83 

60 

65 

86 

38 

140 


NEW E-Z WAT HERCULES 
DELIVERS THE ULTIMATE IN TOWER POWER 


HERCULES 

TORBZ 66-3 
TORBZ 75-3 
TORBZ 88-3 


Painted 
955.00 
1,055.00 
1,187.50 

100' US' Heights available 


Galvanized 

1.095.00 

1,240.00 

1,393.50 



MOTOR WINCH 

The E-Z Way Motor Winch raises 
and lowers towers to any height with¬ 
out guys. When towers are motorized 
a larger beam can be used because 
tlie tower is normally lowered to 
safer elevations. Standard features: 
Combination worm gear drive; totally 
enclosed motor and gear box; remote 
control switch; spiral grooved winch 
drum; positive crank down and limit¬ 
er switches. Assembled complete 
with hardware and instructions, just 
$389.50 for TORBZ 66-3; $399.50 
for TORBZ 75-3 and $495.00 for 
TORBZ 88-3. 




E-Z WAY 
TOWERS, INC. 


choice. Should he decide to lain for Hudson 
Division Director this fall we'll bring you a 
fascinating resume of this guy. 

Amateurs visiting die Fair will want to see 
the ARRL Sponsored station K2US in the 
C(x;a-Cola pavilion. It is difficult to find with¬ 
out exact instructions for it is well out of the 
path of the normal Fair goer. When you enter 
the Coca-Cola pavilion do not follow the main 
stream of the crowd off to the left, instead look 
for a stairway over on your right. Go up two 
and a half flights and then you'll see a small 
room with a place for a few people to peer 
through the glass. Only official HARC ops can 
operate tlie station, despite the ad in QST that 
all you have to do is show your ham license and 
you can operate. It is hard to believe the re¬ 
ports that the $75,000 a year man for Coca- 
Cola who made the deal with Hunty was 
forced to resign as a result. I don't know why 
Hunty decided that only HaUicrafters equip¬ 
ment could he used at K2US and I don’t be¬ 
lieve any of the explanations I’ve heard so far. 
It is a shame that HaUicrafters had to get stuck 
in the middle of this. 

Enough people got upset over this whole 
matter so that the Pan American Radio Club 
in New York got permission to set up a ham 
station right on the ground floor of the Vene¬ 
zuelan Pavilion. This station, set up with 
equipment by National, Galaxy, Hammarlund, 
Waters, etc., will be on view to the millions of 
Fair goers and should accomplish the purpose 
of the ill-fated ARRL exhibit. The call of this 
station is WA2USA. All of us should he 
thankful for the interest and industry of this 
club wliich has resulted in ham radio really 
being seen at the World’s Fair. 

I notice that attention is being called to calls 
other than W2NSD that I have. The big sta¬ 
tion on 73 Mountain is licensed as W2NSD/1. 
The station at our HQ building is KIFYP. I 
also have a CB call of 2W3519 which was 
used last year in the hunt for a lost boy on 73 
Mountain using two Johnson Messengers. I 
also have N0AOE in Navy MARS and used 
to have AF2NSD, XE0NSD, W4NSD,, 
FL8NSD, KC4AF, F08AS and others. 

Speaking of the Mountain, we got back up 
there the other day for the first time since the 
snow melted and found that everything was 
in good shape. All of the towers and beams 
were still up in place. With the great emphasis 
that we are putting on the Institute I didn’t 
see how we would be able to get the shack set 
up in time for the June QST contest. The 288 

element two meter beam stfll has to have feed- 

(Turn to page 75) 
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relax... 

for the BEST 

in HF and VHF 


HAMMARLUND’S iw H-mir 

the only* receiver capturing all popular Ham Bands. 


The exciting HQ’170A-VHF is the first and only Ham Band receiver that gives you everything you want Sepa¬ 
rate NuVistor front ends {0.3 m,V for 10 db S/N) for both 6 and 2 meters completely eliminates the need for 
add-on converters or jury-rigged adaptations. Built-in 6 and 2 meter operation employs matched circuitry 
for outstanding performance. 

Here is an SSB receiver that combines basic operating excellence with all of the extra features you 
want to make it a versatile, "fun-to-work-with" unit. Full coverage from 2 to 160 meters, excellent electri¬ 
cal and mechanical stability, expanded vernier tuning and a host of truly incomparable HQ-170A features 
makes this receiver the new First Choice for the amateur fraternity. 


The HQ-170A-VHF is the most versatile, and most 
complete amateur band receiver now available on 
the market—one neat package contains all the 
flexibility you need—superlative AM, CW and SSB 
reception on All popular amateur bands. 

Coming soon—Matching transmit accessories 
for the Fabulous HX-SO. 


^Except for the Hammarlund HQ-llOA-VHF 




M '0*0 


HRmmRRLUND 

MANUFACTURING COMPANY 

A GIANNINI SCIENTIFIC COMPANY 

S3 West 23rd Street, New York 10, New York 


I'm intererested. Please send HQ-170A-VHF info to: 


Name___-------____—--- 

Address_ 

City_____-_-_^Zone-State 
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6 Meter AM and SSB 

Transmitter 
from the 

T-51A/ARQ-8 


The T-51A/ARQ-8 transmitter was one of a 
series of Radar Jamming units used in WWII. 
Exact operating details of this transmitter are 
not known to the writer but apparently con¬ 
sisted of a variable self-excited oscillator tube 
(6V6), driving on 832A mixer stage and this 
in turn driving the final 832A, or in some 
cases, an 829B. A noise source was injected 
into the 832A mixer stage via its grid circuit 
and mixed with the excitation from the 6V6 
oscillator tube. 

The frequency range was from approximately 
30 me to 100 me, and made use of roller coil 
inductors (rollo coils), rather than the con¬ 
ventional LC circuits. This enabled the unit to 
cover tliis wide range of tuning. Some of the 
equipment came equipped with an 832A in 
the finaj stage and some units contained an 
829B tube. 



FiCURE !■ 


Originat schematic 


Leroy May W5AJG 

9428 Hobart St. 

Dallas 18, Texas 

Photo ctedit' Jifft Dungan, Dallas 

Upon inspection, it was felt this transmitter 
could be modified into a decent 50 me unit 
without too many changes. This was done 
some four years ago and has since rendered 
excellent service. Actually, the unit is easily 
converted into an SSB exciter as well, and 
this was done at the same time with a second 
identical unit. The SSB version will be de¬ 
scribed later. 

As an AM transmitter and/or exciter, this 
modified unit can use either an 832A in the 
final with an output of about 20 watts, or an 
829B, with up to about 60 to 65 watts out¬ 
put. This represents 100 watts or so input 
power, in the latter case. This is the condition 
which we will describe. 

The original circuit was wire traced and is 
drawn out in Fig. 1. The modified 50 me AM 
transmitter is shown in Fig. 2. On the modified 
schematic, the original components are left 
unmarked, while the added or changed parts 
are so indicated with their values. This modi¬ 
fied unit may be modulated, and if so, a 
modulator of about 50 watts or so will be 
required. The 829B operates as a Class “C” 
amplifier. A jack is provided for CW opera¬ 
tion—and under such operation, the input can 
be jacked up a bit higher still, without damage 
to the 829B. Should the transmitter be used as 
an exciter to drive something more powerfrd, 
the T-51A/ARQ-8 plate voltage may be re¬ 
duced until the minimum desired power out¬ 
put is reached to properly drive the high 
powered final. 

Modifications 

The photograph will show that the T-51A/ 
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ARQ-8 has been mounted on a standard 7 
inch rack panel by providing a square cut-out 
on the left and then fitting in the panel of the 
unit. It will be necessary to provide some ad¬ 
ditional enclosure shielding, since the original 
unit contains nothing in this line—having fitted 
into another type of case configuration. The 
rear photograph shows the w'orks, less the 
aluminum back cover plate, but the shield¬ 
ing requirements may be gleaned nevertheless. 

The first step in the modification process will 
be to scuttle tlie self-excited 6V6 oscillator 
tube and insert in its place, a crystal-controlled 
oscillator-doubler using a type 6AG7 tube in a 
familiar grid-plate arrangement. The crystal 
used is the common 8+ me variety, and the 
6AG7 plate coil is resonated to the second 
haiTOonic of the crystal, or 16-|- me. From this 
point, tlie excitation at 16 + me is fed into 
the rearranged 832A tube which formerly 
was a mixer, but now wall function as a push- 
pull tripler to 50 me. This tube will in turn 
drive the final 829B stage as the straight 
through Class “C” amplifier. 

The 832A tripler tube is lightly loaded and 
easily provides the necessary excitation to the 
829B stage. In the grid circuit of the tripler 
the original grid coil is changed out to an¬ 
other type and the link from the 6.\G7 is fed 
into the middle of this new coil. The 832A 
tripler plate circuit will use the original 
rollo coil. About 230 volts dc is ample for this 


stage plate supply. 

The 829B final stage comes in for a bit more 
of a change, especially in the plate circuitry. 
The grid circuit of this stage will again use 
the original rollo coil for its tuning but the 
plate circuit makes use of a new' LC combina¬ 
tion. The reason is this: when the input power 
to the final 829B is stepped up to around 100 
watts or so and the output runs in the vicinity 
of 65 watts, the original rollo coil in the plate 
circuit exhibits a bit too much heating and the 
rather small sliding contacts used in contact¬ 
ing the individual turns of the coil may start 
arcing when the unit is tuned under power. 
This condition cuts down on the efficiency of 
the final stage and prolonged transmission 
causes excessive heating. It was felt best to 
provide for something a bit more busky. This 
took the form of a dual-section, double-spaced 
variable capacitor and a new’ tank coil made 
of No. 12 enamelled wire, with a new two turn 
output l ink . If an 832A is substituted in the 
final, or if the 829B tube is tlirottled dow'ii in 
power input, this change in the final tank 
coil will not be necessary. No decrease in 
efficiency was noted when the power output 
was in the order of 20 watts or so, nor was 
heating any problem, so the removal of the 
original rollo cod will depend on just how far 
the user wishes to push the final stage. 

Referring to the modified schematic, the 
only other additions of any import would be 


TUHNi *2* tNAWtLfQ EftCH SIDE OE CENTE I* - L EAvE 9S.9B 

SPi^Ct M CtIfttiH fOH LINK - ON Dh&MtTtd 





(HAf «C liQOU|.ATCDI 


riGUi^E ^ 

Modificotions for AM 
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Rear view of T-51/ARQ-8 unit. 


829B final on left of partition, 832A tripler 
and 6AG7 osc-doubler on right. 

New 829B tank coil and capacitor can be 
seen, with output link tied into the coax 
output receptacle. 

On the right the 6AG7 xtal oscillator and 
doubler tube replaces the original 6V6 self 
excited oscillator. The xtal trimming con¬ 
denser is mounted on the panel. This allows 
exact freq. operation on nets, etc. (MARS). 

A box is formed of aluminum for shielding. 
The back and top plates are removed for 
the photo. Power if fed in on the 4 prong 
receptacle. 

Note: Since photo was taken, the above 4 
prong receptacle has been replaced 
with a 5 prong MALE receptacle for 
safety purposes. 

the filtering of the power leads. This is, of 
course, to obviate the TVI problem. This work 
may or may not be necessary, according to 
location and suspectibility to such trouble. No 
particular problem was encountered in this 
area after the shielding was incorporated. The 
filters in each power lead were inserted on the 
rear of an ordinary 4 prong receptacle carry¬ 
ing the voltages. 

Operation 

All coils are grid-dipped to their proper 
frequencies—the 6AG7 crystal stage output 
coil resonated at 16-{- me along with the new 
grid coil of the 832A. The original rollo-coils 
in the plate of the 832A and the grid of the 
829B may be approximately set with the front 
dials to 50 me and then grid-dipped to exact 
operating frequency. The newly added LC 
circuit in the plate of the 829B will also have 
to be checked and adjusted to 50 me. 

After this has been done, power may be 
applied and if no wiring errors have been 
made, all should operate as planned. Some sort 
of dummy load or wattmeter should load the 
829B stage, before full power is revived up. 
The tripler cathode current will measure 
about 20 to 25 ma, while the final 829B 


cathode current (measured in key jack) may 
be mn up to 240 or 250 ma or so with about 
500 volts on the plate. This value will in¬ 
clude 30 or 35 mills of screen current. Grid 
current to the final should measure 10 to 12 
ma. 

The low voltage tap of 250 volts dc should 
be capable of around 50 ma and may be a 
separate supply or any other way of providing 
such capability. Keying may also be accom¬ 
plished by inserting a key in the “Tripler 
Cathode Current” jack if out-off bias is 
furnished for the 829B final tube. This would 
be in the order of some 50 volts or so. 

Should the unit be used as a complete AM 
Phone transmitter, the modulation transformer 
secondary should be inserted between termi¬ 
nal 13 and the power supply. Here at W5AJG 
this unit is used to drive a push-pull 4X250B 
final amphfier to 600 watts input when high- 
level, Class “C” AM operation is desired. The 
rf drive requirement in this instance is only 
approximately 10 watts or Je.ss so the T-51A/- 
ARQ-8 just loafs along. The actual plate volt¬ 
age on the final is reduced ot 250v and plate 
current runs about 90 ma for our particular 
requirements as an exciter. 

When it is desired to use the 4X250B final 
as a KW PEP linear in SSB service, the second 
T-51A/ARQ-8 unit modified as an SSB exciter- 
driver is switched into service in place of the 
above described AM unit. 



Front panel view of the T-5IA/ARQ modi¬ 
fied unit. 

A square rectangular cut-out in the rack 
pane! is made to fit the unit into. 

The white knob is the control for the new 
S29B LC tank circuit. A tripler MA jack 
is added in the place formerly occupied by 
a meter switch, which is no longer used. 

The key jack is added in the place formerly 
occupied by the coox output RF receptacle. 
The new location of the RF output receptacle 
is just above the white knob. 

The AM-SSB switch switches power from this 
unit to another identical unit, modified for 
SSB service. 

The crystal sockets are instolled on the rack 
ponel for convenience. There is one on the 
inside of the unit but it is inconvenient to 
change crystals. Two different xtal sockets 
are wired in parallel so as to accommodate 
surplus type as well as FT243 type crystals. 
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Model MS-4 
Matching Speaker 


Model R-4 


AMATEUR NET 


FEATURES 

Linear permeability tuned VFO with 1 KC dial divisions. 

Covers ham bands 80, 40, 20, 15 meters completely and 28,5 
to 29,0 Me of 10 meters with crystals furnished. 

Also covers 160 meters, Mars, Citizens Band, WWV, Marine, 
and short wave broadcasts. (With accessory crystals.) 

Or will give 5 Me of continuous coverage (with accessory 
crystals) for use with VHF converters. 

Or tunes any ten 500 KC ranges between 1.5 Me and 30 Me 
with accessory crystals; 5.0 to 6.0 Me not recommended). 

Four bandwidths of selectivity (equivalent to 4 filters) are 
furnished: 0.4 KC, 1.2 KC, 2.4 KC and 4.8 KC. 

Passband tuning 

Noise blanker that works on CW, SSB, and AM; Notch filter; 
and 100 KC crystal calibrator are built in. 

Crystal lattice filter Ist IF 

Premixed injection —Crystal oscillator and low frequency VFO 
outputs premixed. 


SPECIFICATIONS—Model R 4 

FREQUENCY COVERAGE: 3,5-4.0 Me, 7.0-7.5 Me, 
14.0-X4.5, 21.0-21.5, and 28.5-29.0 Me with 
crystals supplied. Ten accessory crystal sockets 
are provided for coverage of any 10 additional 
500 KC ranges between 1.5 and 30 Me with the 
exception of 5.0-6,0 Me. 

SELECTIVITY: Drake tunable passband filter 
provides: 

.4 KC at 6 DB down and 2.6 KC at 60 DB down 

1,2 KC at 6 DB down and 4.8 KC at 60 DB down 

2.4 KC at 6 DB down and 8.2 KC at 60 DB down 

4.8 KC at 6 D8 down and 25 KC at GO DB down 

Selectivity switching is independent of detector 
and AVC switching. 

I.F. FREQUENCIES: First I.F.-5645 KC crystal 
lattice filter; second I.F,—50 KC tunable L/C filter. 

STABILITY; Less than 100 cycles after warm up. 
Less than ICO cycles for 10% line voltage change. 

SENSITIVITY: Less than Vi uv for 10 DB signal 
plus noise to noise on all amateur bands. 

MODES OF OPERATION: SSB, CW, AM, RTTV. 

DIAL CALIBRATION: Main dial calibrated 0 to 500 
KC and 500 to 1000 KC in 5 KC divisions. Vernier 
dial calibrated 0 to 25 KC in 1 KC divisions. 


AVC with fast attack and slow release for SSB or fast release 
for high speed break-in CW. Also AVC may be switched off. 

Receives SSB, AM, CW, and RTTY with full RF gain, complete 
AVC action and accurate S-meter indication. 

Product detector for SSB/CW—diode detector for AM. 

Excellent overload and cross modulation characteristics; in¬ 
sensitive to operation of nearby transmitters. 


CALIBRATION ACCURACY: Better than 1 KC when 
calibrated at nearest 100 KC point. 

AVC: Amplified delayed AVC having slow (.75 seci) 
or fast (.025 sec.) discharge; less than 100 micro¬ 
second charge. AVC can also be switched off. 3 DB 
change in AF output with 60 DB change in RF 
input. 

AUDIO OUTPUT: 1.4 watts max. and .5 watts at 
AVC threshold. 


Compact size; rugged construction. 


AUDIO OUTPUT IMPEDANCE: 4 Ohms and hi im- 


Transcelve capability; May be used to transceive with the T-4 pedance for anti-vox, 

“Reciter” or T-4X Transmitter. ANTENNA INPUT: Nominal 52 Ohms. 


• 13 tubes and 7 diodes. 



See your distributor or write for free brochure, 

R. L. DRAKE COMPAIMY 

MIAMISBURG, OHIO 


SPURIOUS RESPONSES- Image rejection more than 
60 DB* LF* rejection more than 60 DB on ham 
ranges. Internal spurious responses in ham ranges 
less than the equivalent 1 uv signal on the antenna* 

FRONT PANEL CONTROLS: Main tuning, AF gain, 
RF gain, AM^SSB/CW with slow AVC, fast AVC, or 
AVC off, function switch, band switch, xtal switch, 
passband tuning and selectivity, preselector, notch, 
and headphone jack, 

REAR CHASSIS JACKS AND CONTROLS: S-meter 
zero, notch adjust, antenna jack, speaker jack, 
mute jack, anti-vox jack, accessory power socket, 
and fuse post* 

POWER CONSUMPTION: 50 watts, 120/240 VAC, 
50/60 cycles. 

DIMENSIONS; high, 10%'^ wide, cabinet 

depth IIW', overall length 12V4^^ weight 16 fbs. 

AVAILABLE ACCESSORY: Model MS-4 matching 
speaker cabinet with high efficiency 5x7 speaker* 
Cabinet also houses the power supply for the T-4 
or T-4X matching transmitters* 
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SSB Conversion: Another identical T-51A/- 
ARQ-8 unit was converted into a 50 me SSB 
exciter or transmitter. Using the same techni¬ 
que of changing final amplifier tube types, 
the PEP SSB input can be anything from 
about 35 watts to 150 watts. Should the unit 
be used as a driver for a higher powered ABl 
amplifier, the output can be lowered by using 
the smaller final tube, while the larger tube 
may be used should the T-51A be utilized as a 
complete transmitter. 

Modifications 

Since the requirements at this station 
dictated the modified unit be used for exiciter 
service to drive a 4X250B push-pull final, run¬ 
ning the maximum power, the drive require¬ 
ments were very modest and the lighter 832A 
tube was used in the final stage, instead of the 
heavier 829B tube. However, both conditions 
will be described and typical characteristics 
will be listed. 

RefeiTing to the two photos and the unmodi¬ 
fied schematic as well as the modified schema¬ 
tic (Fig. 3), it can be seen that this conver¬ 
sion, like the previous one, mounts the unit 
on a standard 7 inch rack panel, in precisely 
the same way as before. Also followed, is the 
identical arrangement of enclosure shielding 
on the rear of the panel. The rear view illustra¬ 
tion shows this once again, with the top and 
back aluminum shields having been removed. 



Front panel view of modified T-51A/ARQ-8 
unit. Unit is mounted on a standard 7 inch 
relay rack panel. Original oscillator tuning 
capacitor dial has been removed. 21 me 
SSB input energy goes into the coax recep¬ 
tacle so marked. 

The phone jack Is for the plugging In of a 
miII-meter to measure cathode current of 
the mixer and finol. 

The first step in this SSB conversion will be 
to replace the original 6V6 self-excited oscil¬ 
lator tube and substitute a crystal controlled 
oscillator-buffer stage using a type 6U8 tube. 
Before we do tliis however, a word about the 
proper injection frequency and the appropriate 
crystal frequency necessary. 

All VHF SSB work at this station is done 
with a basic Central Electronics 20A unit and 
at an output frequency of 21 me. Therefore, 
the wanted crystal injection frequency will be 
around 29 me. Since the 50-54 me band will 
take in 4 me and since vfo used with the 20A 
does not cover but 500 kc, it will be necessary 
to have more than one crystal to use with the 
T-51A unit if the full 4 me range must be 


8327^ 832 A OR 8299 



FIGURE 3 

Modifreations for SSB 
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covered. Tliis is a common occurence these 
days, even with expensive manufactured 
equipment. One will just have to choose the 
portion of these wide bands that most appeal 
to his needs and furnish crystals to cover these 
segments. Since most side*banders on 50 me 
still seem to favor low end operation, it will 
probably be the most desirable to cov'er the 
first 500 kc of the 6 meter band, at least for 
a start. 

Tliis being the case then, a crystal of 29 me 
for the injection string will be used. This added 
to the 21 me SSB from the 20A will mix in the 
first 832A mixer tube to produce the desired 
50 me output. The final 829B (or 832A) will 
then ser\ e as the class ABl linear output stage. 

Other frequencies than 21 me for the SSB 
eneig>' may be used, of course. 14 me is wide¬ 
ly employed for tliis same purpose from the 
SSB generator and should this frequency be 
desired, it will merely be necessary to change 
the cr>'stal string to 36 me, instead of the 29 
me as shown. This merely involves three coil 
forms and is of small significance. 

Back to the 6U8 oscillator-buffer. For good 
stability, the oscillator plate voltage supply is 
regulated at 108 volts. This low voltage is en¬ 
tirely adequate as the pentode section of the 
6U8 will furnish suflBcient drive for the 832A 



Rear view panel photo of the T-51/ARQ 
modified unit. 

Final shows 832A tube in place, but 829B 
tube may be inserted for additional power 
output. New 6U8 xtal-oscillator, buffer tube 
at right. 29 me xtol also seen. OB2 regula¬ 
tor tubes in series, regulote the final screen 
voltage. Capocitor with slotted shaft is not 
used and has no function. 

Power input is 4 prong socket at left. Since 
photo was taken, this femole socket has been 
changed to a male type for safety reosons. 
The nOV (Pin 1) on this socket is fed 
from o small 6.3v to 1 15v transformer 
reversed. This transformer is located at an¬ 
other point than the unit itself, ond is not 
visible in this photo. 


$ 59.95 

amateur net 



Introducing the TR-44, a high- 
performance rotor system for 
the Amateur on a budget who’s 
ready to upgrade his antenna 
installation. 


The TR-44 approaches the accuracy and 
ruggedness of the famous Cornell-Dubilier 
HAM-M but is designed specifically 
for intermediate loads. 


Check these features: 

• Control box contains the HAM-M meter. 

• Dimensionally identical to TV rotor types 
AR-22, TR-2 and TR-4. The TR-44 
even fits the same bolt holes! 

• End of rotation electrical motor cut-off. 

• No mechanical clanking, no electrical 
pulse noise. 

• Increased rotational torque...up to 
twice as much as TV rotors! 


• 48-ball bearing movement. 


• New idiot-proof brake system. 


If you are now getting marginal results 
using a TV rotor, the TR-44 is for you! 

It will give you the increased torque, 
braking and accuracy that are needed 
for large VHF arrays and small HF 
combination antennas. For technical 
information, contact Bill Ashby K2TKN 
or your local CDE Distributor. 



CDE makes a complete line of the world’s finest 
rotors: the HAM-M; the new TR-44; heavy-duty 
automatic TV; heavy-duty manual TV; standard- 
duty automatic TVj -standard-duty irtanual TV; and 
the industry ’s only wireless remote control rotor sys¬ 
tem! Cornell-Dubilier Electronics, Div. of Federal 
Pacific Electric Co., 118 East Jones St., Fuquay 
Springs, N. C. 



CORNELL- 

DUBILIER 


tho only Company that make<> them att 
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mixer grid. A couple of ordinary slug tuned 
coils are utilized in this stage. They should 
resonate at 29 me and the output buffer has a 
link of a couple of turns on its cold end to 
couple to the new 832A mixer coil. This added 
coil is also resonated with tube capacity to 
29 me. Normally, no external front panel tun¬ 
ing is necessary on this stage and when the 
slugs are once set for maximum output, they 
need not be changed unless one moves a mega¬ 
cycle or so; therefore, the original tuning dial 
for the old original 6V6 stage is removed from 
the front panel. 

The 21 me SSB input from the 20A is in¬ 
jected into an existing coax receptacle, marked 
OSCILLATOR, mounted out front, but it is 
rewired into the 832A mixer tube cathode in¬ 
stead of into the grid circuit as per the original 
installation, (J102). An effort was made to 
use the same type injection scheme as per the 
original installation—that is, mixing tlie injec¬ 
tion frequency as well as the external fre¬ 
quency (SSB) in a common point through the 
original bifilar wound coils and J102. While 
tliis did work after a fashion, instability was 
encountered with certain setting of the rollo 
coils. Apparently a TNT action took place. 
With cathode injection of the SSB energy, no 
instability could be made to occur with any 
setting of the tuned circuits. Control grid as 
well as screen grid injection of the SSB energy 
were also tried and all were about on a par 
with cathode injection, so any method could 
actually be used. Cathode injection is easy to 
accomplish. Any SSB exciter hke the lOB or 
20A with a few watts output is sufficient for 
driving. 

To continue; the 832A mixer plate circuit 
will use the original rollo coils, as well as the 
grid cii'cuit of the final tube. Plate and screen 
voltage on the 832A mixer is derived from a 
power supply of 300v capable of about lOOma 
drain. This supply will also furnish power for 
the pentode section of tire 6U8 buffer, and in 
conjunction with a couple of series OB2’s 
(regulators), the screen voltage for the final 
tube screen. 

The plate circuit of tlie final tube will like¬ 
wise use the original rollo coils and as stated in 
the preceding on the AM version of the T-51A, 
no heating will be experienced in this low duty 
cycle SSB work, which is in conhast to the 
heavy duty cycle of AM type operation. There¬ 
fore, the output circuit of the final will remain 
practically intact, even to the existing indicator 
(rf) light feature, should you find this is at¬ 
tractive. It will be necessary to provide some 
fixed bias for the final 832A/829B linear stage. 
This can be conveniently done with a small 


silicon diode rectifying the 115v ac provided 
by a reversed 6.3 to 115v ac transformer, and 
providing a variable pot for proper adjustment. 
This pot is mounted on the rear apron of the 
chassis and the negative bias of about —90 
volts is brought in on terminal 10 of the origi¬ 
nal tenninal strip. The proper adjustment of 
this control will be covered very shortly. 

The original meter switch is left intact on 
this version of the unit and in conjunction with 
a jack installed on the panel, is convenient to 
check the cathode cunents of tlie mixer and 
PA stage. Other details of constiuction, such 
as tlie necessary shielding and the filtering of 
the power leads will be identical with the 
previously described unit. 

Operation 

Install either the 832A or the 829B in the 
final stage according to power output required. 
Plate voltage should be supplied from an ex- 
teiTial source of from 500 to 750 volts maxi¬ 
mum. For full output, the supply should be 
capable of about 250 ma or so. The only 
change necessary from using one tube or the 
other wifi be the screen grid dropping resistor 
from tlie 300 volt supply. This wifi have to be 
adjusted a bit to provide proper operation of 
the OB2 regulators. This variable resistor can 
take the form of a 5k, 5 watt unit and will 
allow either tube to be used. 

All the coils are grid-dipped to their proper 
frequency. The two slug tuned coils associated 
with the 608 want to resonate at 29 me ap¬ 
proximately. Same for the grid coil of the 832A 
mixer. The rollo coils of the mixer plate, the 
final grid and the final plate, wifi of course, be 
set at 50 me. This can be done fairly closely, 
for a start, with the front panel dials. 

After this has been done, power may be 
applied and if all wiring is OK, things should 
start to happen. To begin with, do not apply 
any SSB energy. With tlie switch set to check 
the cathode current of the final stage, set the 
negative bias pot until the resting cathode cur¬ 
rent is about 18 or 20 mills. This wifi do for 
now. The test point “T-P*' in the mixer grid 
circuit may be checked at this point, and the 
crystal injection string from the 6U8 peaked 
up, until a maximiun is indicated, as read on a 
sensitive VOM. Checking the cathode current 
of the 832A mixer should show around 15 mills 
or so. No output should be obsei-ved from the 
final as yet. 

Now connect the SSB 21 me input up to the 
Front panel coax-receptadle and turn on the 
20A or whatever unit is used. Crank in a bit 
of re-inserted carrier and trim the three rollo 
coils until some 50 me output is indicated in 
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6-10-11-15-20 or 40 METERS 

Cush Craft's continuing research produces another first 
—THE SQUARE HALO. Squalo is a full half wave, 
horizontally polarized, omnidirectional antenna. Out¬ 
standing all around performance is achieved through 
a 360° pattern with no deep nulls. Full size and com¬ 
pact dimensions provide a low Q for broad band 
coverage. Direct 52 ohm Reddi Match feed gives an 
SWR of 1.5-1 or less from 50 to 51 Me. 

The 6 and 1 1 meter Squalos are packaged com¬ 
plete with rubber suction cups for car top mounting 
and a horizontal support for mast or tower mounting. 
The 10-15-20 and 40 meter Squalos are designed for 
mast or tower mounting where space does not allow 
for larger antennas. Squalo is ideal for net control, 
monitoring, or general ham coverage. 

Whether you are a beginner, apartment dweller, 
or serious DX man the space saver Squalo is for you. 
You can buy one for each band and build a Squalo 
Tree! 


Model No. 

ASQ-6 

6 

Descripti 
meter 30’* 

ion 

square 

Net Price 

$12.50 

ASQ-10 

10 

meter 

50” 

square 

19.50 

esQ-n 

11 

meter 

50" 

square 

19.50 

ASQ-15 

15 

meter 

65" 

square 

23.50 

ASQ-20 

20 

meter 

100" 

square 

29.50 

ASQ-40 

40 

meter 

192" 

square 

66.50 
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Pronounced Squaylo 



BUY FROM YOUR 
DISTRIBUTOR OR WRITE 
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the dummy load or wattmeter or whatever is 
hooked on to the unit. At this point, all coil 
slugs, rollo coils, 20A output circuits, etc., 
should be peaked for maximum 50 me output 
from the T-51A. From here on in, everything 
should be more or less routine and adjustments 
of voltages and output may be set as desired. 
It will be advisable to let the triode oscillator 
section of the 6U8 tube run continuously be¬ 
tween transmission for the best SSB stability. 

As for power delivered; should the 832A be 
used in the final, an input of about 35 to 45 
watts may be used, Tliis will result in an out¬ 
put of around 17 to 20 watts PEP and will be 
more than sufficient to drive any t>'pe of 
grounded cathode final to maximum power. 
In actual practice, here at W5AJG, the plate 
voltage on the 832A final is run at about 375 
volts and an input of only 10 or 11 watts is 
needed to produce tlie 4 or 5 watts PEP outi^ut 
necessarv to drive the station final, which is a 
pair of 4X250B’s in push-pull, to more than a 
KW PEP input. 

Should the T-51A be used as a complete 
transmitter \vithout another higher powered 
final, then of course the choice would be the 
829B tube in the final socket. This tube wall 
allow an input of some 120 to 150 watts PEP 
and will deliver on the order of 65 to 75 watts 
PEP output. This unit was checked out with 
an 829B tube and a plate supply of 600 vdc. 

The 

Nickel-Cadmium 
Storage Battery 

You have probably noticed in the surplus 
columns of various Ham magazines that nickel- 
cadmium batteries have finally become avail- 
abe at reasonable prices. In case you have been 
looking for a compact, reliable, portable and 
re-chargeable source of power, you should 
consider these devises. The purpose of this 
article is to supply you with the information 
you w ill need to make proper use of these little 
wonders. 

Specifications 
(For the BB-403 series) 

1. Dimensions: Approximately 2” W, x 
D. X 6” H. 

1. Capacity: 4 Ampere hours at 1 ampere 
rate. 


The screen was of course regulated at 216 
volts. Final bias w'as —30v. Resting plate cur¬ 
rent was 20 mills. With a two-tone test signal 
driving tlie final plate current to 100 mills, an 
output of 40 watts was measured. Speech 
easily drives the PEP output to the above 65 
watt figure, when up to 750 volts is applied to 
the plates of the final. The rollo coils will hold 
tuning over a range of about 400 kc before 
re-adjustment becomes necessaiy. 

A standard Drake transmitting low-pass filter 
(TV-IOOO-LP) is used on the output of this 
transmitter when feeding the anteima. No 
trouble with TVI in this area w’as encomitered. 
Channels in use being 4, 5, 8, 11 and 13. 

Some w'orkers have reported an interesting 
variation in the modification process on such 
a unit as this. Instead of using the 6U8 os¬ 
cillator-buffer stage as described above, an 
International Crystal Company ready-made 
unit, .such as the 200-125, or an earlier version, 
was installed. This was accomplished by re¬ 
moving the 6V6 oscillator tube and all com¬ 
ponents associated with it, and sub-mounting 
the assembly under tlie chassis. The hole left 
by the 6V6 tube socket removal allow’s the 
O.AUS tube to protrude slightly above the deck. 

Many thanks to K5KLU for his help in the 
modification and the testing of the T-51A/ 
ARQ-8. 

. . . W5AJC 


Robert MacDonald W4VGS/1 
7 Sherman Street 
Needham Heights 94, Mass. 

3, Voltage: 1.2 Volts per cell, 

4. Venting presure; 1 to 3 PSI, 

Wliile the ampere hour rating is 4 A.H., it 
might be interesting to note that these cells 
wifi siiply peak currents up to about 40 amps. 
Cells are shipped from the manufacturer with 
shipping plugs installed in the vent w'ells. 
How'ever, the cells you w'Ul buy should have vent 
plugs installed. These are in the form of hol¬ 
low screw's, around wliich rubber sleeves are 
fitted, and are designed to release gasses pro¬ 
duced while charging the cells, and to prevent 
foreign material from entering the cells, or 
electrolyte leakage. 

Life expectancy of these cells is not precisely 
know'n. However, I understand they should 
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last in excess of 20 years! 

Preparation For Service 

Carefully examine cells for cracks, and if any 
are evident, fuse the cracks with a hot 
soldering iron. Then clean the cells thoroughly 
with distilled water and a brush. Wipe dry or 
allow to air dry, remove vent plugs and soak 
them in distilled water for at least an hour. 
Check electrolyte level and add electrolyte if 
necessary to bring level up to %" over the tops 
of the plates. Do not raise level more than 
above the tops of the plates, as the solution will 
rise during charging. 

Electrolyte consists of a 33% solution of 
potassium hydroxide in distilled water and 
may be purchased from your local pharmacy. 
This solution is very caustic and will wreak 
havoc with anything upon which it is spilled; 
it is also very poisonous and should be kept in 
a clearly labeled bottle far from the reach of 
children. 

Addition of electrolyte to cells is easily ac¬ 
complished by filling the vent wells while 
squeezing the cells and then releasing the 
pressure applied by squeezing. An eye drop¬ 
per is very handy for this operation. It is prob¬ 
ably wise to discard any eye dropper used 
for this purpose. After electrolyte level has 
been adjusted, replace the vent plugs and 
tighten securely. 

Equalization 

Equalize cells by discharging at a 4 ampere 
rate until voltage reaches 0.9 volts. Short cells 
and leave shorted for at least one hour, AUow 
cells to cool before charging, then charge ac¬ 
cording to one of the following procedures. 

Charging 

If the state of charge of individual cells is 
not known, always equalize, using the proce¬ 
dure described above. Generally, if cells have 
been inactive for more than two weeks, or if 
they have been floating (trickle charging) for 
more than a month they should be equalized. 
This is particularly important if you wish to 
charge cells connected in series. 

Method 1: (Constant Current) Charge at 1 
ampere for minimum of 5.6 hours. 

Method 2: (Constant Current.) Charge at 
0.8 to 2.0 ampere until cell voltage reaches 
1.55 volts; continue charging at 1.3 amperes 
for 1 hour. 

Method 3: (Constant Voltage.) Charge at 
1.5 volts for 1 hour. This method is recom¬ 
mended when cells are completely discharged 
and rapid restoration is important. 


Method 4: (Constant Voltage.) Charge at 
1.5 volts for 1 hour. This method is recom¬ 
mended when cells are not completely dis¬ 
charged, are in a questionable state of charge, 
and when a full charge is not required. 

CAUTION: When using constant voltage 
methods, the charger should be capable of 
supplying peak currents in tlie order of 40 
amperes and continuous currents of 6 amperes. 

Method 5; (Trickle charging or floating.) 
In order to maintain cells in a fully charged 
condition, charge at a constant current of 15 to 
30 milliamperes, or float by connecting cells to 
a constant voltage buss which will supply 1.55 
volts. These procedures are useful when cells 
must be used occasionally, and relatively long 
periods of activity will allow cells to charge 
back to full capacity at a slow rate. However, 
after several months of floating or trickle 
charging, cells should be equalized and re¬ 
charged, using one of the constant cun-ent 
methods of charging if possible. 

Determination of State of Charge 

No exact method exists for measuring the 
state of charge of a Nicad battery. However, 
tlie following techniques are reasonably ac¬ 
curate and will indicate the relative state of 
charge. 

Method 1: (Most accurate.) Connect cells 
to a constant potential buss supplying 1.5 volts. 
After 5 minutes, connect an ammeter in series 
with batteries and buss. If current is less than 
0.2 amperes, you may assume the cells are fully 
charged. 

Method 2; (Least accurate.) Measure cell 
voltage. A fully charged cell should produce 
about 1,3 volts; a fuUy discharged cell should 
produce about 1.15 volts. 

Periodic Checks and Maintenance 

After cells have been in continuous service for 
3 months, equalize, clean, adjust electrolyte 
level and charge as described previously. If 
electrolyte level was low, try to determine the 
cause of this condition. If no evidence of leak¬ 
age is present, low level is probably due to 
excessive gassing and resulted from charging 
at high currents. Generally, white deposits in the 
vent wells (potassium carbonate) indicate 
loose vent plugs or excessive gassing and may 
be considered normal. White deposits outside 
the vent wells indicate that electrolyte has 
escaped the vent wells. The point here is 
simply this: if elctrolyte has been lost, elec¬ 
trolyte should be used to bring level back to 
normal. If level is low due to gassing only, add 
distilled water, as the chemicals were not lost 
and addition of electrolyte will result in exces- 


jUNE 1964 


15 



sive electrolyte sh’ength. 

You may now test the capacity o£ the cells 
by discharging at a 4 ampere rate and ob¬ 
serving voltage drop over a one hour period. 
After one hour, voltage should be at least 1 
volt. Any cell which does not pass this test is 
defective, or possibly does not contain sufiB- 
cient potassium hydroxide. You may attempt 
to salvage cells by adding an aditional W* of 
electrolyte, equalizing, charging and testing 
again. A cell which fails the test three times is 
not up to par. 

It is also important to allow cells to rest for 
48 hours between charging and testing; failure 
to observe this rest period will not damage 
cells, but will introduce errors into the results 
of dischage tests. 

Following tests, charge cells and return to 
seiwice, or place in storage. 

Storage 

These cells may be stored in any state of 
charge, and at temperatures ranging from 


minus 55 degrees C. to plus 75 degrees C. 
Self-discharge will occur at the rate of ap¬ 
proximately 10% of the initial charge per week 
at temperatures below 50 deg. C., and will oc¬ 
cur much niore rapidly above this temperature. 
Cells which have been in storage for longer 
th an 2 months should be equalized, inspected 
and charged before being returned to service. 

When cells are to be stored for long periods 
of time, all metal parts should be coated with 
vaseline or light grease, and the vent plugs 
should be tight. 

Conclusion 

Uses of these cells are countless. I have built 
at least a dozen gadgets using transistors since 
my purchase of the cells,and have found them 
to be the most convenient source of voltage lev¬ 
els I have owned. So, adventuresome souls, dash 
out and buy a few of these gadgets and take 
advantage of another “fringe benefit” of the 
space age, 

. . . W4VGS/1 



e ARB Aircraft Receiver 

getting it operational 


Gordon Hopper WIMEG 
75 Kendall Ave. 
Framingham, Mass. 


The ARB receiver is a superhet capable of 
AM, CW and RTTY reception in the range of 
195 and 9050 kcs. Actually, its performance 
probably leaves something better to be de¬ 
sired, but it is capable of being a secondary 
receiver in a ham station. 

The easiest way to power the receiver would 
be to supply 28 VDC to pins 1 and 2 (ground) 
on J102 (power), thereby utilizing the dyna- 
motor furnished with the receiver. Rewiring 
the filaments for 12 VAC operation will create 
problems (without major conversion) as there 
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are 28 VDC relays in the circuit. (If the 
dynamo tor is not to be used, then supply 225 
VDC to pins 35 and 36 (ground) on J103 
(accessories) and 28 VDC to pins 1 and 2 
(ground) on J102.) Attach the right angle 
fitting and tuning knob to the fitting beside 
the tuning dial window. 

Actually it is necessary only to furnish 28 
VDC to the receiver, to attach the tuning knob 
to the receiver, and to make up a simple cable 
to utilize the remote GW switch and volume 
control that is contained in the remote head. 

Select the pilot's control box (shown 
in the TM on page 85) and make up one 
cable to connect the control box to the re¬ 
ceiver (J201 control box). The cable is a 
reduced version of W40I on page 113 in the 
TM. Keep the cable simple. Do the band 
switching manually at the receiver and thereby 
reduce the current requirements of the 28 
VDC supply. The control box wifi, be used to 
turn the 28 VDC on or off, to select the mode 
of reception, to select MVC or AVC, and to 
control the receivers gain. 

. ., WIMEG 
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IN TODAY’S ERA OF ATOMIC WEAPONS, FREQUENCIES AT THE LOWER 
PORTION OF THE RF SPECTRUM (BELOW 600 KCS) ARE LEAST AFFECTED 


BY ATOMIC DETONATION AND ARE THEREFORE VERY IMPORTANT FOR 
COMMUNICATION PURPOSES. THESE FREQUENCIES ARE ALSO PROVEN 
TO BE A VERY RELIABLE RADIO COMMUNICATIONS MEDIA DURING 
PERIODS OF HIGH SUNSPOT ACTIVITY. 



• CW, FSK, FAX, AM, AME 

• 0.3 MICROVOLT FOR 15db 

• RF, IF and AUDIO OUTPUTS 

• VARIABLE SELECTIVITY 

• PERMEABILITY TUNING 



FOR VLRC-1 
REQUEST 
TB 3017 


• AVAILABLE SYNTHESIZED 
OR UNSYNTHESIZED 


FOR VLRB-1 
REQUEST 
TB 3015 
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• GARLAND, 
SWITZERLAND 
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«* OXNARD, CALIFORNIA 
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Adding SSB 

to the 

ARR-7 


George Marshall W6BHR 
554 Westborne Drive 
Los Angeles, Cal. 90048 


I bought an ARR-7 from R. E. Goodheart 
after trying in vain to find anything with that 
complete coverage and overall quality at any¬ 
where near the price. Although Goodheart 
had already removed and bypassed the re¬ 
radiation suppressor, this article on adding 
SSB will be written for those who have an 
unmodified receiver. For those already posses¬ 
sing one of these versatile sets, or for those con¬ 
templating purchase, the ARR-7 is an extreme¬ 
ly simple receiver in which to install a product 
detector. 

Proceeding directly to the heart of the mat¬ 
ter, the following steps make it possible to 
modify the receiver in a few hours’ time. First, 
remove and discard the 6AB7 which precedes 
the first of the two rf amplifiers. This tube was 
used only as a reradiation supressor so don’t 
worry about losing gain or sensitivity in dis¬ 
carding it. The socket is utilized in the modifi¬ 
cation and the tube is replaced by a 6SN7 
Product Detector. 

The front-panel screws are loosened suffi¬ 
ciently to get an end wrench between the 
front panel and the chassis in order to remove 
the spst bfo switch. When the nut on the 
switch has been considerably loosened, the 
switch may be rotated about, so that with a 
gun-type iron, or other iron with a small tip, 
the connections may be removed from the 
terminals. 

Replace the old switch with a DPDT and 


reconnect the wires removed from the old 
switch in such fashion tliat they are switched 
ON in the bfo ""ON” position. Use the upper¬ 
most terminals, the ones closest to the top of 
the receiver, for these connections, the single 
wire going to the center terminal and the pair 
of wires going to the other terminal. 

Returning to the vicinity of the 6AB7 socket, 
there is a terminal board immediately adjacent, 
on which are mounted *79, G80, R54 and R55. 
Clip off, dr unsolder these components so the 
terminal board can be re-used. Be careful when 
removing R-55, as this 47K resistor can be 
re-used as the plate load for the 6SN7. The B 
lead in the lower corner should also be careful¬ 
ly unsoldered, then the entire board can be 
removed for ease in installing the new com¬ 
ponents which consist of a .1 mf capacitor, a 
lOK /2 w resistor, and the re-installed 47K 
resistor. The terminal board is modified as 
follows: Remove the ground connection which 
nms in the vertical plane and swing it around 
to the B lug. 
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While the terminal board is out of the way, 
the octal socket may be rewired for the 6SN7 
as follows: Remove the antenna lead from pin 
4 and the lead connected to pin 8 . These two 
leads may now be directly connected by plac¬ 
ing them on the unused lug of the terminal 
board when it is replaced. The jumper going 
from pin 3 to pin 5 is removed, carefully, from 
pin 5 and connected to pin 6 . If carefully re¬ 
moved, the ground lead connected to pins 1 
and 2 can also be reused. A “soldering aid” 
tool is an asset for this sort of operation. A 
piece of spaghetti is slipped over this ground 
lead and it is then connected to pin 8 which 
takes care of die heater circuit. The other com¬ 
ponents are now connected to the socket, the 
lOOK resistor from pin 1 to pin 8 , the lOOK 
resistor with a 100 pf capacitor across it, from 
pin 4 to pin 8 and a 680 ohm 1 w resistor from 
pin 6 to pin 8 . (This is the only 1 w resistor; 
all others are la w.) The terminal board can 
now be reinserted. 

When placing the .1 mf capacitor on the 
terminal board, leave enough lead on the B 
end and it can be used to connect directly to 
pin 3 on the octal socket. 

Remove the 3 screws from the bfo com- 
paifment and remove the cover. Inside you will 
notice a “gimmick,” two wires twisted together; 
remove these and replace them with a 100 pf 
capacitor. Remove the lead going from the lug 
to the 6 H 6 for bfo injection. Remove the # 6 - 
32 machine screw and place a ground lug un¬ 
der this screw and replace the screw. Replace 
the cover on the bfo. 

Prepare a 7" piece of small coax or shielded 
lead as follows; Strip one end so that about I 2 " 
of shield is exposed and about %" of center 
conductor and its insulation. Strip off about 
of this insulation exposing the center conduc¬ 
tor. This end of the shield will be connected to 
the groiuid lug installed on the bfo compart¬ 
ment and the center conductor connected to 
the lug which formerly went to 6 H 6 . The 
other end of the center conductor is connected 
to pin 1 of the tube socket. The 47K resistor 
from the terminal board can now be connected 
to pin 2 of the socket. 

An 8 / 2 " piece of small coax is stripped in the 
same manner as the previous piece. With a hot 
iron, a place can be puddled and tinned with 
solder on the vertical wall of the bfo compart¬ 
ment nearest to pin 8 of the last if tube. The 
shield of the coax is grounded at this point and 
the exposed center conductor is connected 


through a 10 pf capacitor to pin 8 of the last 
if tube. The center conductor at the other end 
is connected to pin 4 of the 6SN7. 

Now, on the opposite side of the receiver 
there is a long terminal board. On it, near the 
rear of the receiver, is the audio coupling ca¬ 
pacitor C77; the lead nearest you is removed 
and ti'ansferred to a blank lug which is toward 
the rear of the receiver. 

Now strip 2 26” pieces of small coax expos¬ 
ing the shield and center conductor at both 
ends. Strip another 26" piece so that the shield 
and center conductor is exposed only on 
one end. This end will be connected to the 
DPDT s'wiitch at the front panel. All three 
shielded leads can be snaked up through the 
Iramess along the right side of the receiver 
when looking at the bottom of the eceiver, 
which will tend to keep things neat. 

The center conductor of the coax which is 
stripped on only one end is connected to pin 
2 of the 6SN7, The center conductor at the 
other end is connected to the lug of the unused 
section of the DPDT bfo switch is closest to 
the center of the receiver. The center conduc¬ 
tor of the next coax is connected to the center 
lug of the switch and the othei* end of the 
center conductor is connected to C77. The 
third coax center conductor is connected to 
the remaining lug on the switch, and thence 
connected to the point that C77 was removed 
from. 

The 3 shields at the point near the switch 
are wrapped with bare wire and soldered to¬ 
gether. The other end of the two leads going 
to the audio can be tacked together in similar 
fashion. Where the lead which goes to the 
Product Detector, goes by the bfo co^mpart- 
ment, about of shield should be exposed and 
connected to the same point as the lead which 
went to the last if (the solder puddle at the 
side wall of the bfo compartment). 

Witli aU leads now installed on the 6SN7 
socket, room can be found to connect the 
10 mf decoupling capacitor to the ground 
lug of the adjacent tube. This completes the 
modification; plug in a 6SN7, hook up the 
power and start product detecting whenever 
the bfo is on. This modification does not affect 
ordinary CW reception, but makes it easy to 
tune and receive SSB signals. Either side band 
can be selected by adjustment of the bfo 
knob. It works like a charml 

. . . W 6 BHR 
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Leroy May W5AJG 
9428 Hobart St. 

Do I l as 1 8, Texas 

Photo credit: Jim Dungan, Ddlai 


The ARC Type 


Converting them to 


The surplus unit designed ARC Type TV-10 
or TV-lOA Transmitter-Converter, commonly 
known as a Transverter, is built by the Air¬ 
craft Radio Corporation and is known generally 
as ARC Type 12 equipment, or ARC Type 220 
UHF Portable Communicator equipment. In 
the military, it is also designated as a Fre¬ 
quency Converter-Transmitter CV-431/AR. 

As used in this instance, a transverter per¬ 
forms in one unit the functions of a transmitter 
and receiving converter. The transmitter is of 
course on the desired frequency on which one 
wishes to send, while the receiving converter 
translates this frequency to an existing receiver 
of anodier frequency. 

For instance, these equipments normally 
transmit on a fixed frequency or frequencies 
between 228-258 me, and transfoims or con¬ 
verts the reply in this same frequency range, 
to a new rage of 118-148 me, so as to enable 
existing receiving equipment to be used. In 
ham talk, this is a crystal-controlled trans¬ 
mitter combined with a crystal-controlled con¬ 
verter, contained in one case. 

Our interest here is to convert the unit to 
something usable in the 220-225 me ham 
range by utilizing the crystal-controlled trans¬ 
mitter and converting the received 220 me 
signal to the 144-148 me range, so as to make 
use of the existing 2 meter receiver in the 
station. 



TV-10 and 10A 


220 me transverters 


There is a little difference between the 
Model TV-10 and the Model TV-10A. The 
former has a rated transmitter output of one- 
half watt, while the latter is rated at a nominal 
two-watts output. The receiving converter 
section is identical in both units. 

With a few modifications, this little unit 
will enable one to operate low-power on 220 
me, without installing a separate 220 me 
receiver. It is very light in weight and may be 
worked in a mobile capacity if desired. Al¬ 
though low in power output, several uses sug¬ 
gest themselves—such as CD nets, RACES 
tie in—and so on. 

Modifications 

The amateur 1/4 meter band is a rather wide 
one and different parts of the frequency range 
are used in different localities. In an effort to 
split the difference, a design frequency of 
225.5 me was chosen, which represents the 
midpoint of the assignment. 

Transmitter'. A schematic diagram of the 
original TV-10 unit is reproduced and may, 
for all practical purposes, be used for the 
Model TV-lOA also. The first order of business 
is the tube heaters. This equipment is designed 
for 27v dc operation and if either 12v or 
6.3v is desired instead, some changes must 
be made in this wiring. This is rather routine 
and inspection of the schematic and the actual 
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TWO METER TRANSCEIVER 


There is jjst no better way of getting started in VHP than with the newest of the new in the 
Clegg line — the 22'er two meter transceiver. This ready-to-go station combines many of the 
fine features that have made the Clegg name famous in VHP ham circles for years plus re¬ 
finements to make 2 meter AM phone operation more interesting and challenging. It is realistic¬ 
ally priced — your distributor will have complete information. 

Amoteur Net $239.50 

Features 


RECEIVER 


TRANSMITTER 


1. Dual conversion with crystal controlled first 
injection oscillator 

2. Crystal lattice filter providing selectivity of 
about 10 KC at 6 db and less than 16 KC at 
50 db 

3. Freedom from spurious responses, IF leak 
through and images 

4. Panel Meter doubles as calibrated S Meter 
on receiver and “relative output” meter for 
transmitter tune up 

5. Full 143.8 MC to 148.2 MC coverage with 
calibrated tuning dial 

6. Fine tuning control with approximately 25 KC 
range 

7. Excellent AGC performance 

8. NUVISTOR RF stage and low noise first mixer 
provide .2 /tV sensitivity (10 db S + N to N) 

9. 3 watts audio output available with self con¬ 
tained high efficiency speaker for operation 
in high ambient noise associated with mo¬ 
bile operation 

10. Effective Automatic NOISE LIMITER 


1. Broadband exciter stages to simplify rapid 
QSY 


2. High efficiency straight through final ampli¬ 
fier with crystal controlled 18 WATT input 

3. High level plate and screen modulation with 
speech clipping for typical Clegg “HIGH TALK 
POWER" performance 

4. PUSH TO TALK with provisions to switch ex¬ 
ternal LINEAR and VFO 


5. TRANSMIHER frequency SPOTTING SWITCH 

6, Self contained universal solid state power 


supply for 115 volts 

7. Tube line-up 

6CW4 Revr RF 
6KEg Mixer/Xmtr Osc 
6KE8 VLO/Bjffer 
6BA7 2nd Mixer 
6AZ8 IF Amplifier 
6BA6 IF Amplifier 
6AL5 Diode Detector/ 
Noise limiter 


AC and 12 volts DC 


12AX7 AF Amplifier 
6BQ5 Revr Audio Output/ 
Xmtf Modulator(2) 
6FA8 Xmtr XLO/lst 
Multiplier 

12BY7 Buffer Am pf if ter 
12BY7 Xmtf Driver 
2E26 Xmtr Final Amplifier 


Squires - Sanders, Inc. 


47S WATCHUNG AVENUE. WATCHUNG, N. J. 
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unit will suggest the best way for your case. 
Of course, the simple w^ay out would be to 
continue to use the 27v dc. This is not as 
difficult as it once was—what with all the 
silicon devices around able to handle a couple 
of amperes without sweat. If it is desired to 
use ac however, the mike line will have to be 
disconnnected and rerouted to some source 
of mike current. 

Relays: The next items to be considered are 
the relays. These are also 24 V dc operated and 
of course ac will not work here. Fortunately, 
all of the relays will not be used. Most will 
remain in the circuit but in their normal un¬ 
energized position, and in which case, one 
side of the coil may be disconnected to keep 
them from operating. A couple will be used in 
their energized position. This may be ac¬ 
complished by blocking the armature closed 
with a tooth-pick or other suitable means, 
along with disabling the coil by the disconnect 
procedure as on the others. Actually, the only 
relay that w'ould be of value would be the 
antenna change-over relay. If it is desired to 
retain this one, it will be necessary to provide 
24v dc to operate it. Following is the relay 
schedule: 

Disconnect one or both sides of the coils of 
every relay in the set, causing them to be dis¬ 
abled, with the exception of the antenna 
change-over relay K4213, Block in a closed 
position the two relays marked K4211 and 
K4214. Further details on some of the indi¬ 
vidual relays will be given shortly. 

Power Supplies necessary: As above men¬ 
tioned, if 24v dc is available and can be 
u.sed, much work w'ill be eliminated. Without 
the relays, about Jt a will do the job. If 12 
volts are used, 1.5 a will be necessarv and il 
6.3v is used, about 3a will have to be pro¬ 
vided. The plates will require 2o0-275v dc at 
about 130 mills for the ^ watt output. 

On the power receptacle J 4203, the filament 
lieater voltage will go to terminal “A” marketl 
LV+. The B-f will go to terminal “B”. The 
microphone transformer primary T4201 will 
ha\ e to be isolated and fed to the mike being 
used. Terminal “E * will key the antenna relay 
by grounding same. When the transmitter is in 
stand-by position and B-(- is not being fed to 
teiminal **B”, it will be necessary to get volt¬ 
age to the receiving converter. This could be 
accomplished by connecting a wire from the 
bottom of R4227 to an unused terminal on 
J4203, such as “U', and feeding the con- 
verter voltage at that terminal when receiving 
and to terminal “B” when transmitting—or 
perliaps some other arrangement will suggest 
itself that would fit in better with individual 
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existing available power supply facilities or 
switching. 

Circuitry: The original frequency range of 
the transmitting crystals used to cover the 
228-2.58 me segment was between 9.5-10.7.5 
me when using a multiplication of 24 times. 
An alternate multiplication of 36 times could 
also be used in the gear and in that case the 
crystal frequencies would be between 6.333 
and 7.166 me. Either anangement was per¬ 
missible and satisfactory. 

To provide the newly desired output fre¬ 
quency of 222.5 me a crystal of either 9270.8 
ke or 6181.481 kc will be necessary. The 
latter frequency rock was available at this 
station and was a surplus one of the type that 
was used in the old SCR-522 two-meter 
equipment. Using either crystal, however, no 
alterations in the i4 circuitry are necessary. 
Mei’ely retune the coils and/or capacitors for 
maximum rf output at Test Jack J4201 on 
front of the unit. A small range mill-meter may 
be used here for the best indication. Also a 
lamp load could be used for testing and for 
the tune-up. Select one of the crystal socket 
positions, insert the 6181.481 kc crystal and 
block closed the associated relay. The other 
crystal sockets and relays will not be used. 

The 220 me antenna will connect to J4207 
labelled UHF ANT. J4208 labelled to VHF 
TRANS will not be used. J4209 labelled to 
VHF REG wUl be used to go to the 144 me 
station receiving equipment. This is the out¬ 
put of the converter section of the TV-10 after 
the signal has been translated from 220 me to 
144 me. 

Receiving Converter Section: Refer again to 
the schematic. Note that Z-4201 is an 110 me 
crystal oscillator. This 110 me crystal is actually 
a 7th overtone typCy with inductor L-4212 
resonating on the output frequency of 110 me. 
Now since the fundamental of this overtone 
crystal is one-seventh of 110 me, or about 15.7 


me, we can change the mode over to the 5th 
overtone, which will be approximately 15.7 x 
5 = 78.5 me. Coil L-4212 will have to be 
padded to resonate at this new frequency. This 
is accomplished by merely removing capacitor 
C-4248 (9 mmfd) and replacing witli a disc 
or tubular of 25 mmfd. The coil will now 
resonate on 78.5 me and the new if frequency 
will be the difference of 222.5 — 78.5 — 144 
me, which will work into a 144 me receiving 
system very nicely. One other change in the 
receiving converter section is necessary and 
that is to change the 110 me bap circuit 
labelled L-4219 and C-4245 to the new fre- 
tpiency of 78.5 me. This is simple to do— 
merely bridge C-4245 witli another capacitor 
of 150 mmfd. Lastly, after a 222.5 me signal 
is received, touch up the slugs on the Pre¬ 
selector Z-4202 section for maximum signal. 
These slugs would be L-4218, L-4216 and 
L-4214 labelled “Factory Adjusted—Do Not 
Disturb.” (Haven’t you always been tempted 
to do something like this anyway?). This 
should complete the modifications. 

Remember, the converter is a mixer with no 
rf amplifier stage. It should work well for the 
stronger signals—do not expect too much on 
very weak signal reception. Add a nuvistor, or 
perhaps a 416B 220 me preamplifier for such 
work. Also keep in mind that the transmittei 
output stage on the TV-10 is a tripler with 
multiplied crystal ferquencies probably pres¬ 
ent to some extent. This is low power cer¬ 
tainly, but aircraft line of sight is great and 
this range of frequencies is hot with such com¬ 
munications. Check carefully with a GDO or 
sensitive absorption type instruments for such 
unwanted emissions. 

This little set will enable someone mildly 
interested in 220 me to talk around town 
locally and it might even whet the interest to 
give 220 me a real shake at some later date, 

. . . W5AJG 


Notes on the ARR-15 Receiver 


The ARR-15 receiver, as received, will 
function by the addition of the coirect volt¬ 
ages and actually requires no major conversion 
work. 

Application of 28 VDC to the connector at 
the rear of the receiver will operate the dyna- 
motor and it should be applied as follows: 

Pins 3 and 20 . ..jumpered 

Pin 17 . 28 VDC 

Pin 9 . dc return 


Gordon Hopper WIMEG 

John Meshna, Inc. in Lynn, Mass., has pow¬ 
er supplies which are ideal for the operation of 
this receiver. They are rated at 24 volts @ 4 
amps and can be used on many types of surplus 
receivers. 

In its original condition, the receiver is 
quite broad. Here is a modification which will 
select either a sharp or a broad filter: Remove 
the wire from teiminal 2 of Z-122 and tape it 
out of the way. Remove the ground post. 
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ILLUMINATED KNOB—Model 347 

Waters Illuminated Knobs serve as pilot lights and position indicators. The 
Waters Illuminated Knob projects a light beam on the panel to identify the 
position, and has a lighted red pointer as a pilot light. It is ideal for applica¬ 
tions where the pointer position must be read clearly and where it is 
desirable to identify position from a distance or under poor lighting conditions, 
installation is simple. The knob contains the light and may be mounted on any 
Va” shaft rotary control or switch with no changes required behind the panel. 
One wire provides the 6 volt source for the light, with the shaft serving as 
ground. 





DUMMY LOAD 
WATTMETER 

Model 334 

2-230 me 52 ohms 
50W continuous 
1 KW intermittant 
0-10^100* lOOOW 

$79.75 



LJTTLE DIPPERtm 

Model 331 

2*230 me in 7 
ranges 

Transistorized 
rone mod. built in 

$129.75 



PATCH 

Universal Hybrid 
Coupler II 
Model 3002 


Patch for phone or tape recorder 
Built in compressor 
Fine for SSB 

$69.95 


UNIVERSAL HYBRID COUPLER 
Model 3001 

Same as 3002 except no compressor 
built In $49.50 


RETROFIT KIT 
Model 356 

Designed for installation in 3001 Cou^ 
pier to modify It to 3002 circuit Also 
can be used in your own equipment to 
build m a Compreamptm. $19.95 



QMULTIPLIER 
NOTCH FILTER 

For 75S1 Model 
337 337-51A 

$39.95 

For KWM2/2A 
Model 34DA 


$53.75 

Fits Collins gear 
perfectly 




COMPREAMPtm 
AUDIO PREAMPII* 
FIER/IIMITER 

Model 359 

Connects between 
mike and mike in¬ 
put on rig. 

Increases effective 
speech power up to 
four times. 

$27.95 


CHANNELATORtm 

Crystal frequency 
control for 
KWM2/2A 

Model 349 

$79.95 



COAXIAL SWITCHES 

Model 335 SP6T 

$12.95 

Model 336 DPDT 
(Transfer Switch) 

$11.45 

Mode) 341 SPOT 

$11.45 

Mode) 351 DPDT 

$12.95 

E V Ttm 
ELECTRONIC 
VERNIER 
TUNING 
For KWM2/2A 

Model 354 $23.95 

KWM2A 

Model 355 $21.95 

KWM2 



WAYLAND 



JUNE 1964 


25 





































































Install a SPST bat handle switch in the vacat¬ 
ed hole. Run a wire from terminal 6 of J-102 
to one switch terminal and run a wire from the 
other switch terminal to terminal 2 of Z-122. 

To make the receiver active when the re¬ 
ceiver is off “0” when in MCW-CAL position, 
remove the wire from tenninal 7 of J-102 and 
install SPST bat handle switch between this 
wire and terminal. Switch can be located be¬ 
low switch in above modification and labeled 
CAL. OFF-ON. 

To make it possible to calibrate on fre¬ 
quencies whose last two digits are “0,” jump¬ 
er terminals 14 and 22 of J-110. 

The addition of a Q5R may be desirable. 


Although I have the receivei' operational, I 
have not yet had the chance to try one on it. 

If desired, an AC supply for the B voltage 
(220 VDC at 80 ma) can be connected be¬ 
tween pins 3 and 9 (ground) of the dyna- 
motor connector after removing the dyna- 
motor. 

To reduce the current requirements of the 
28 VDC power supply, it is recommended 
that the two locks on the front panel be 
loosened and that the tuning and band switch¬ 
ing be accomplished manually. 

The original technical manual for the ARR¬ 
IS receiver is identified as AN-30ARR15-3. 
Good luck on locating one. 


New Life for the 

R-44/ARR-5 Receiver 

Ronald L. Ives 
2075 Harvard St. 

Palo Alto, Calif, 


Introduction 

Many amateurs and experimenters have 
purchased suiplus R44/ARR-5 receivers in the 
belief that they were military versions of the 
Hallicrafters S-27. After finding out that the 
receiver has no power supply, lacks sensitivity, 
and has headset output only, they have stored 
the rather well-built equipment in the garage, 
and have gone on to other things. 

Actually, the R44/ARR-5 is a military ver¬ 
sion of the well-known S-27, and can be made 
to operate as an S-27 with a very small amount 
of work. Basically, it is an AM-FM receiver, 


with one rf, oscillator, mixer, and two rf 
stages. Beyond this, there is a limiter and 
discriminator for FM reception; and an added 
if stage and diode detector for AM reception. 
Two stages of audio are provided. 

Frequency coverage, in three ranges, is 
from 27 me to 140 me. A motor-driven band- 
scanning device is provided, as well as a fixed 
tuned bfo. Broad and sharp if adjustments are 
selectable by a front panel switch. 

This frequency range covers 10 and 6 
meters, a number of radio paging services, the 
lower frequency TV channels, all of the FM 
band, and the 110-140 me aeronautical and 


270-0-270 V.. 200 Mo, 
STANCOR P-6172 



25.2 VA C.. I A. 
STA^C0R P-6469 


L| from THORDARSON 20C55 
6-M-SOO’s RECEIVER €Hy,2O0Mo 





F OF POWER PLUG 

C OF POWER plug 


E OF POWER PLUG 
B OF POWER PLUG 


0 OF POWER PLUG 


A OF POWER PLUG 


POWER PLUG 
B + 



+ MOTOR 
CIRCUIT 


FIGURE r 


Circuil- of power supply* 
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special communications bands. As a general 
coverage receiver from 28-140 me it can hardly 
be surpassed, even though the design is more 
than 20 years old. It can be put into full serv¬ 
ice by providing a power supply and by mak¬ 
ing a few veiy simple circuit changes. 

Power Supply 

Operation of the R44/ARR-5 requires 6.3 
volts at about 4 ampsj 270 volts at about 135 
ma; and, if the motor driven scanner is to be 
used, 24 volts dc at about 135 ma. 

The circuit of a more than adequate power 
supply for this receiver is shown in Fig. 1. 
Choke input is used here to keep the B voltage 
low enough. It also reduces surges on the 
silicon rectifiers. The first choke (LI from 
receiver) is an original part of the R44/ARR-5, 
and is located at extreme left rear of the 
chassis. Remove both power leads from this 
and connect them together temporarily, then 
remove the choke from the receiver. 

The .02 mfd capacitor across the high 
voltage secondary is to absorb rectifier switch¬ 
ing transients. If omitted, this power supply 
may create interference at various multiples of 
60 cycles up to at least 60 kc. 

Ordinarily good construction is all that is 
required in the power supply, which is con¬ 
ventional in operation. If you do not want to 
use the motor-driven scanner, omit the motor 
supply circuit entirely. 

Initial Testing 

Once the power supply is complete, connect 
the receiver in accord with the plug diagram 
in the inset of Fig. 1, turn it on, and let it 
warm up for a few minutes. Connect any sort 
of antenna to the antenna input plug, and 
plug a headset into the phones jack. Check 
operation of all functions on all bands, and 
correct any troubles found. 

Most likely troubles are cracked resistors 
and switches that don't work. Replace resistors 
found defective by those of like color code. 
Replace any of the laminated bakelite switches 
that don’t work by good switches, preferably 
with moulded bakelite cases, so that a second 
generation of switch failures doesn’t develop 
in a couple of years. 

Improving Sensitivity 

When this receiver is in operation, its sen¬ 
sitivity is low, and the signal-to-noise ratio is 
not very happy. This difficulty is due to the 
installation of a radiation preventer stage be¬ 
tween the antenna and the first tuned rf stage. 
This is located in a small annex to the main 
tunner housing, at left rear. The top of this 
box carries the label “CAUTION, plate termi- 



send for NEW FREE 
CRYSTAL CATALOG 
with NEW TRANSISTOR 
OSCILLATOR CIRCUITS 



HERMETICALLY SEALED 
PRECISION GROUND 
CUSTOM-MADE 
NON-OVEN CRYSTALS 


Top performance assured with quality con-* 
trolled throughout manufacture. Gold or silver 
plating acts as electrodes. Crystals are spring 
mounted and sealed under vacuum or filled 
■with inert gas. Very high frequency stability. 
Max. current capacity is 10 milliwatts^—5 for 
overtone type. Conformity to military specifi¬ 
cations guranteed, 

lOOOKC to tSOOKC (Fund* Freq.) .. 

. Prices on Request 

1601KC to 2O0OKC (Fund, Freq.) _$5.00 ea. 

2001 KC to 2500KC (Fund, Freq,) 4.00 ea* 

2501 KC to 5000KC (Fund. Freq.) . 3,50 ea* 

5001 KC to 7000KC (Fund, Freq.) _ 3.00 ea, 

7001 KC to lO^OOOKC (Fund, Freq.) _ 3.25 ea, 

10*001 KC to 1S*000KC (Fund, Freq*) 3.75 ca, 
15MC to 20MC (Fund, Freq*) ___ 5.00 ea* 

OVERTONE CRYSTALS 


15MC to 30MC Third Overtone^_^„$3.S5 ea* 

30MC lo 40MC Third Overtone ___ 4.10 ea* 

4CMC to 6SMC Third or Fifth Overtone 4,50 ea. 
6SMC to lOOMC Fifth Overtone _ 6*00 ea* 


DRAKE 2-S Receiver Crystals .$4.00 

(All Channels—Order by Freq.) 

OVEN-TYPE CRYSTALS 

For Motorola, GE, Gonset, Bendix, etc. 
Add $2.00 per crystal to above prices 
SUB-MINIATURE PRICES slightly higher 

CITIZEN BAND Class “D” Crystals' ..$2.95 

Over 50,000 CB crystals in stock for all sets 
and channels, both HC6/U and miniature types* 
To insure proper correlation and correct freq. 
operation* order by manufacturer model num¬ 
ber and channel. 


NOW ... 48 HOUR SHIPMENT 


ALL TEXAS CRYSTALS are made to exacting 
specifications, quality checked, and uncondi¬ 
tionally guaranteed! 


NEW TWX SERVICE 

Fort Myers - 813-334-2830 
Los Angeles - 213-737-1315 

ORDER FROM CLOSER PLANT 



DEPT. 73-6 


1000 Crystal Drive 
FORT MYERS, FLORDA 
Phone 813 WE 6-2109 
TWX 813-334-2830 

AND 

4117 W. Jefferson Blvd* 
LOS ANGELES, CALIF. 
Phone 213-731-2258 


TWX 213-737-1315 
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956 


SECONDARY 


ANTENNA 


FIRST 

STAGE 


l_ 


_L 

‘RADtATEON PREVENTER 


+150 V 


TUNER HOUSING 




ANTENNA 

RS-59/Ui 


FIRST 

STAGE 




+ 150 V. 


■TUNER HOUSING 



Front end revisions. 


nal of tube inside projects into R-F stage.” 
This stage is run at low B voltage so that it 
does not amplify, but unhappily it does con¬ 
tribute to the input noise. 

The circuit of the front end of the R44/- 
ARR-5, as supplied, comprises section A of 
Fig. 2. To improve the receiver sensitivity, 
this stage is eliminated. Start by removing the 
956 tube from the socket, then remove the 
small shield box, and finally disconnect the 
screen and filament supply leads from the 
connector that goes through the chassis. This 
will leave a clean circular hole in the back of 
the main tuner housing, and a clean elliptical 
hole through the chassis below it. 

Remove R-77, a small resistor that connects 
from the plate lead of the 956 to ground. Cen¬ 
ter a UG-177/U plug hood over the round 
hole in the back of the tuner enclosure, mark 
the positions of the four holes, and drill 
clearance holes for 4-40 screws at the marked 
locations. Attach a piece of RG-59/U coaxial 
cable to the plug hood, leaving about Da" of 
clear conductor on the inside. Bolt the plug 
hood in place, and mount two tie points on the 
holding screws inside the tuner shield. Con¬ 
nect the free end of the RG-59/U to the one 
farthest from the tunning capacitors. Connect 
a 470 mmfd capacitor between them, and con¬ 
nect the plate lead of the removed 956 to the 
tie point nearest the tuning capacitors. Pass 
the cable down through the elliptical hole in 
the chassis, and bring it out to either the 
front panel SO-239 plug marked ANTENNA 
or to any other termination that suits your con¬ 
venience. Check operation, replace the cover 
on the tuner shield, and the front end changes 
are completed. 

In most instances, this will more than 


double the usable sensitivity of the receiver, 
reducing the “front end hiss” considerably at 
the same time. Final circuit is shown in Fig. 
2, B. 

Output Modifications 

As supplied to the government, the R44/- 
ARR-5 was designed for headphone and video 
output, and no provision was made for speaker 
operation. The original audio output circuit is 
shown in Fig. 3, A. All major components are 
mounted on terminal strips along the chassis 
skirts, and all are clearly numbered on the 
bakelite. 

To convert the receiver for speaker opera¬ 
tion, it is necessary to rip out the video output 
components and install an output transformer. 
To start this, cover the large hole at the left 
rear of the chassis (left when LI was re¬ 
moved) with a metal plate, bolted in place. 
On the top of this, mount a small universal 
output transformer, such as a Stancor A-3877. 
Provide a grommet hole for the transformer 
leads. Under the chassis, behind the trans¬ 
former, mount a tie point. To this connect the 
two leads removed from LI previously, and the 
B+ lead of the output transformer. Connect 
the plate lead of the transformer to pin 3 of 
the 6V6 socket. Do not remove the other 
leads, or disturb the .33 meg resistor between 
pins 3 and 6 of this socket. This is the feedback 
resistor, R60 of Fig. 3. 

Now find and remove R59, R70, R61, R69, 
R63 and C64. These are on the terminal strips 
near the tube socket, except for R63, which is 
a power resistor at about the middle of the 
terminal board. Th^e components are best 

(Turn to page 32) 
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ALL GOLD CORODIZED 
ALL GAMMA MATCHED 


combination 6 & 2 meter beams 
6 meter beams 
2 meter beams 


THE FINNEY COMPANY 
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TSgt, William Gardiner 
511 C F.T.D. 

Walker AFB, New Mexico 


Another Surplus Find 


Among the many thousands of items found 
on the surplus market, there is one unit that 
is often overlooked or rejected by the "surplus 
scavenger.” This is the dynamotor set, not to 
be confused with the dynamotor alone. 

The dynamotor set consists of a dynamotor, 
mounting bracket, chassis, various capacitors, 
a choke, filter assemblies, resistors, etc. The 
number and type of components will vary with 
each type of dynamotor set, but those com¬ 
ponents listed are generally common to all 
such sets. Taking the DY-76A/A1C-10 set as 
an example, the following components were 
removed and cataloged: one DY-76A dyna¬ 
motor, (input 27.5 volts dc @ 7 amps, output 
175 volts dc @ .6 amps), one filter reactor, 
(.2 henry @ .65 amps, tested at 1000 volts dc, 
resistance 7 ohms), two 100 mfd @ 300 
wvdc electrolytics, two sealed pi type filters, 
(one rated at 50 volts dc @ 7.5 amps, and one 
at 250 volts dc @ 1 amp), and one 5l2"x 
7^" X 1%," chassis. 

The 50 volt pi type filter may be used as an 
excellent filter for mobile operation of receivers, 
converters and low powered transmitters. The 
250 volt filter may be used as an output 
filter for low voltage supplies or other such 
applications. The reactor, or choke, could 
easily find its way into power supplies, etc. 
Many applications can be found for the ex¬ 
tremely well made, long lasting electrolytics. 
There is no need to mention the many uses of 
a strong aluminum chassis of the dimensions 
listed. In fact, the holes already punched in 
the chassis will serve most applications with¬ 
out the need of adding others. The holes 
punched for the mounting of the two electro¬ 
lytics are perfect for tube sockets. Four per¬ 
manently attached bolts hold the two chassis 
halves together quite neatly. 


The 27.5 volt dynamotor can be operated 
from a 12 volt source with its output reduced 
approximately one half. It can also be operated 
from a 24 volt marine power source with no 
apparent decrease in output. If no such use is 
contemplated, the dynamotor can be converted 
into a 115 volt ac motor with little trouble 
and no expense. 

The following instructions will enable the 
dynamotor to be used as an electric motor. 
First, remove the brushes from the motor end 
of the dynamotor assembly. The motor end is 
usually identified on the name plate, or can 
be found by tracing the yellow input lead. 
(The red lead is the positive high voltage 
output lead.) Remove the two field wires 
from the motor end and connect them in 
parallel with the generator field winding. Con¬ 
nect a 115 volt line cord across the field coils 
and generator brushes. If, after applying power, 
the motor does not run, reverse the motor 
field connections. There is a fifty-fifty chance 
of improperly connecting the motor field 
windings. As the dynamotor shafts are not 
long enough to attach a pully, etc., it will be 
necessary to drill and tap the shafts to attach 
an extension. The motor that you now have 
may not deliver as much torque as a standard, 
commercial motor, but it may be used in many 
applications. Its low cost more than overcomes 
any shortcomings it may have. One of these 
conversions is used by the author to power a 
small grinding wheel, and another is used to 
power a blower for cooling of electronic 
equipment. 

The dynamotor sets are found at most sur¬ 
plus dealers and their low cost makes them 
one of the best buys on die surplus market. 
Better hurry and get yours before the price 
goes up! 
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(Receiver from page 28) 


removed by clipping the leads. Because of 
their age, few of them ai*e worth salvaging. 

Now, from pin 5 (grid) of the 6V6 to 
ground connect a .1 meg resistor, of Js watt or 
larger. From pin 8 of the same tube (cathode) 
connect a 330-ohm 2 watt resistor to ground, 
and shunt it with a 25 mfd, 25 volt elec¬ 
trolytic capacitor, connected with positive to 
socket. 

Lastly, connect the secondary circuit of the 
output transformer to the speaker terminals 
and the phone jack, as in Fig. 3, B. With this 
connection, the speaker is silent when the 
headset is plugged in. The load that is 
switched in when the speaker is disconnected 
is not critical, any value from 5 to 22 ohms 
will work well, but its omission will insure that 
the audio circuit will oscillate powerfully. 

When this work is completed and tested, the 
conversion of the receiver to ordinary use is 
completed. Appearance of the left rear portion 
of the chassis, where the changes have been 
made, is shown in the photo. If, after every¬ 
thing tests OK, you wish to go over the under¬ 
chassis wiring, eliminating unnecessary wires 
and sections of terminal board, appearance of 
the equipment will be improved slightly, but 
no changes will occur in the performance. 

Automatic Scanning 

As previously mentioned, this receiver is 
equipped with an automatic scanning device, 
which requires an input of 24 volts dc. The 
range of the scan is adjustable from the front 
panel, by means of a pair of switch cams under 
the hinged cover. The on-off switch for the 
automatic scan is near top center of the panel. 
The speed of the scan is adjustable by means 
of a 250 ohm wirewound rheostat at rear cen¬ 
ter of chassis. This runs quite hot on continu¬ 
ous scan, as does the motor. The magnetic 
clutch, which connects the motor drive to the 
tuning shaft is a nigged device, which will 
last almost forever. The motor, in contrast, has 
a nominal life of about 1,000 hours, of which 
a considerable portion may have been used up 
in military seiwice. 


ACTION REQUIRED 

release send a letter or radiogram to your Represen¬ 
tative in Congress asking that he expedite the “Inter¬ 
national Reciprocity for Radio Amateurs** bill (S*920). 
This is of immediate importance^ do not delay. 



Rear chassis view of converted R44/ARR*5* 

Performance of this receiver, after conver¬ 
sion, is rather surprisingly good and as con¬ 
sistent as band conditions permit. Tuning gear 
train operates very smoothly, permitting use of 
the receiver on the sometimes crowded 10 and 
6 meter ham bands. The power supply has 
enough spare capacity to carry most if not all 
of the adjuncts that a fertile mind will find 
interesting with this type of receiver. 

. . . Ives 
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32 


73 MAGAZINE 


















































































































Really High Gain 

Jim Kyle K5JKX 
1236 N.E. 44th St. 

Oklahoma City, Okla, 


Gain in an audio amplifier is something you 
seldom worry about unless you don’t have 
enough—but if you’re planning a new portable 
or mobile rig, you might like either of the two 
circuits shown here. Both produce voltage 
gains in excess of 1,000, with an absolute 
minimum of components. 

Using these circuits, a ceramic or dynamic 
microphone will give you plenty of punch for 
full modulation—without the worries about 
audio quality which frequently accompany the 
use of a carbon mike. 

The lead-off circuit, shown in Fig, 1, is 
a variant on the cascode. The cascode is prob¬ 
ably better knovm as a VHF rf amplifier than 
as a high-gain audio circuit—but this version 
gives voltage gain ranging from 1,000 to 2,000, 
depending on the type of tube used. 

Since three triode sections are necessary for 
best action, this circuit is a natural for Com¬ 
pactions such as the 6D10 or 6C10. Compon¬ 
ent values shown are suitable for either, as 
well as for the three halves of 12AX7, 12AT7, 
or 12AU7. 

Here’s how it works. In a normal cascode 
circuit, the stage gain is actually (very close 
to) the product of the transconductance of the 
input section multiplied by the load im¬ 
pedance seen by the output section. In this 
version, the load impedance is 4,7 megohms, 
To keep current flow in the input stage, thus 

6AK5 6AK6 



FIGURE 2 



keeping transconductance high, the output 
stage is shunted by a 22K ohm resistor. 

Since the input impedance of the output 
stage is low (usually under 500 ohms), all the 
signal goes into the output stage. Thus, the 
stage gain equals the transconductance of the 
normally functioning input stage times the 
extremely high plate load resistance in the 
“output”, giving a range of gain between 1,000 
and 2,000. 

The cathode follower actually used as the 
output is necessary because otherwise the high 
output impedance would cause problems 
above 1500 cps. As shown, response is good 
throughout the “communication” range up 
past 3,000 cps, then falls off rather sharply. 

The only tricky point to watch in this cir¬ 
cuit is to be certain that no heater wires or 
rf-carrying leads come anywhere near the 
plate end of the 4.7-meg resistor or the lead 
connected to the grid of the cathode follower. 

While the three triode sections connected as 
normal amplifiers would provide more actual 
gain, such connections would also require 3 
additional resistors and 3 additional capacitors, 
as well as introducing phase shifts and atten¬ 
dant possibilities of audio feedback. 

But if you’re searching for something closer 
to the ultimate in the “something-for-nothing” 
department, sneak a peek at Fig. 2. Thi.s 
“starved” amplifier uses only two tubes, four 
resistors, a single capacitor, and one trans¬ 
former, to fully modulate a 5 watt transmitter 
with the output of a ceramic mike! 

(Turn to page 90) 
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Smaltz for Semiconductors 


Robert A, Kidder 


After about the forty-seventh time that I 
put the finis hing touches on some exotic piece 
of semiconductorized gear and reached out to 
apply the juice, only to find that another bat¬ 
tery pack had gone to its reward, I finally de¬ 
cided to end it all. Not with the trusty old .44, 
however, but by hitting the books and engag¬ 
ing in a bit of judicious brain-picking among 
certain of my cohorts. Herewith follows the 
results of this research: a treatise on the deriva¬ 
tion of low voltage direct current in any reason¬ 
able quantity from the ac line. 

The biggest difference between vacuum 
tube plate supplies and transistor supplies is 
impedance. Tube circuits in general are high 
impedance affairs and are therefore low current 
loads. Transistors, on the other hand, are in¬ 
herently low impedance devices and are heavy 
loads for power supplies. A typical tube circuit 
might draw 15 milliamps at 150 volts, or 2.25 
volt-amperes, while a similar circuit in transis¬ 
tors might require 15 milliamps at 15 volts, 
which is also 2.25 volt-amperes. This makes the 
transistor supply a big, hairy monster, when 
considered on the basis of the voltage to cur¬ 
rent ratio. This means that the transistor sup¬ 
ply must have very low impedances associated 
with it. Its output impedance especially must 
be as low as possible. With this much having 
been stated, let us now have at these semi¬ 
conductor feed-bags. 

The first thing to consider is the rectifier, 
because this will have a direct bearing on vir¬ 
tually every other component in the supply. 
Figure 1 shows a simple, inexpensive, half¬ 
wave circuit, which is suitable for light loads 
(25 milliamps or less). The main reason that 
heavier current drains from this circuit are not 
advisable is that the half-wave rectifier is 
quite inefficient. It delivers to the load less 
than 50X of the available current. Another point 
to consider is that the 60 cycle ripple in the 


output of a half-wave rectifier is five times 
harder to filter than the 120 cycle full-wave 
buzz. This means that hum ^vill increase at a 
much faster rate with an increasing load than 
it would in tlie case of a full-wave circuit. A 
factor stemming from this is that voltage regu¬ 
lation is inherently poor in a half-wave supply. 
These faults notwithstanding, half-wave cir¬ 
cuitry can be used in compact, low current 
supplies, especially if very small ripple is not 
a requirement. 

Figure 2 illustrates two basic types of full- 
wave rectifiers. 2A is the conventional center- 
tapped configuration which is commonly used 
in vacuum tube plate supplies. In transistor 
supplies, however, this circuit is not employed 
as extensively as in Figure 2B, the full-wave 
bridge. The full-wave center-tap circuit can be 
used for loads of any magnitude, but it delivers 
only about 70% of the available current, and 
it requires a transformer with a center-tapped 
secondary'. Digging up a center-tapped trans¬ 
former that vstII produce 35 to 40 volts of dc 
could be quite a sporting proposition. 

Since suitable rectifiers can be had at very 
reasonable prices, the full-wave bridge of 
Figure 2B offers distinct advantages. One is 
the fact that it will pass 90% of the available 
current, which makes it the most efficient of 
the rectifiers under discussion. In transistor 
power supplies, it is by far the most commonly 
used rectifier circuit. 

The characteristics of each type of rectifier 
should be kept in mind when choosing compo¬ 
nents. A diode being used in a half-wave circuit 
should have a current rating of at least twice 
the maximum anticipated load current, and a 
peak inverse voltage rating equal to 2.8 times 
the RNS voltage of the transformer secondary 
(this rating criterion assumes the use of 
a capacitor-input filter, which is the usual case 
in transistor supplies). Rectifying elements in 
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a center-tap circuit should have a current 
rating at least equal to the load current, and 
the PIV’ of each diode will be 1.4 times the 
RMS voltage of the transformer's entire sec¬ 
ondary, The minimum current rating for each 
of the four diodes in a full-wave bridge is 
equal to one half of the maximum anticipated 
load current, while the minimum PIV rating is 
the same as for a center-tap circuit. 

Usually the power transformer for a transis¬ 
tor supply is a small filament transformer. 
These are available in quite a number of sec¬ 
ondary voltages, ranging from 2.5 to 26.5 volts, 
with higher voltages obtainable in other types 
of power transformers. Other kinds of trans¬ 
formers, such as audio output or interstage 
t>'pes, can be used also, especially in low cur¬ 
rent supplies, but the word here is “Caution”. 

(Turn to page 38) 
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• Completely epoxy encapsulated module 

• 20-15,000 cycles ± 2db 

• 2” X 3 Vi ” X % 6 ounces 

• 6-12 volts @ 300-700 ma 

• 45-50,000 ohms input impedance 

• 3.2-45 ohms output impedance 

• water, moisture, dirt, dust proof 

• guaranteed for one year 


USES. 

drive loydspeoker from transistor radio 

drive loudspeaker from earphone output 

small modulator 

intercom amplifier 

speech amplifier 

signal tracer 

public address omplifier 

microphone amplifier 


ONLY 


(complete with instructions, 
diagrams, etc.^ 


HO. IMA*tOO 


Avaifoble from major parts distributors such as 
Allied, Barry, Electronic Wholesalers, Harrison, 
Horvey, Lafayette, Olson, Radio Shack, World Radio 

or direct from 

SAXTON PRODUCTS INC. 

4121 Pork Avenue, Bronx 57^ N. Y, 

We olso make oil sorts of wire products; twrnlead, coax, 
open line, etc. Send for our catalog b-24 oitd 
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• Everything you could ask for in a deluxe receiver and more! • Complete coverage of 80 through 10 meter 
amateur bands with all crystals furnished, plus provision for VHP converters • Crystal-controlled front-end for 
maximum stability on all bands • 1 kc dial calibrations—100 kc per dial revolution provides bandspread equal 
to 10 feet per megacycle—tuning knob to dial ratio approximately 4 to 1 • Provision for transceive operation 
with matching SB-400 Transmitter • Pre-builf Linear Master Oscillator (LMO), wiring harness and two heavy- 
duty circuit boards for fast, easy assembly • Professional styling and features at 60% savings 


Good news travels fast!... especially on the amateur 
airwaves! Since its introduction, the Heath kit SB-300 
has set the amateur world on its ear as one of the 
finest values in the industry! Deluxe styling and 
features now bring you a new dimension in quai-ity, 
performance and dependability never before thought 
possible in kit form! . . . and by doing the easy 
assembly yourself you’ll save 60% the cost of com¬ 
parable units! 

Experienced amateurs will quickly recognize the 
high standards to which this receiver was designed. 
Its many superb features include a crystal-controlled 
front-end for optimum stability on all bands, a pre¬ 
built Linear Master Oscillator (LMO) for linear 
tuning w'ith 1 kc dial calibrations, a built-in crystal 
calibrator, hermetically-sealed 2.1 kc crystal band¬ 
pass filter, smooth non-backlash vernier dial mecha¬ 
nism . . . and many, many more! Order yours today! 
Kit SB-300, less speaker 

22 lbs., $27 dn., $22 mo .. .. $265.00 

SBA-300-I Optional AM crystal filter 

{3JSkc) 1 lb . $19.95 

SBA-300-2 Optional CiV crystal filter 

(400 cps) 1 lb ... $19.95 

Export model available for J151230 volts AC, 50-60 
cps; write for details. 


SB-I^DO SPECiFICATiONS—Frequency range (megacycles): 3.5 to 4,0, 
7.0lo 7.5, 14.0 to 14.5, 21,0 to 21.5, 2a.0to 2S.6, 28,5 to 29,0, 29.0 to 29.5, 29.5 to 
30* Intermediate frequency: 3.395 megacycles. Frequency stability: Less 
than 100 cps per hour alter 20 m!n. warmup under normal ambient conditions. 
Less than 100 cps for ±10% line voltage variation. Visual dial accuracy: 
Within 200 cps on al I bands. Electrical dial accuracy: Within 400 cps on alt 
bands alter calibration at nearest 100 Kc point. Backlash: No more than 50 
cps. Sensitivity: Less than 1 microvolt lor 15 db signal plus noise-to-noise 
ratio lof 5SB- opefation. Modes of operatton; Switch selected; LSS, USB, 
CW, AM. Selectivity! 5SB: 2.1 Kc at 6 db down^ 5,0 kc a!60db down (crystal 
inter suPDlied), AM: 3.75 kc at 6 db down, lO kc at 60 db down (crystal ijUer 
available as accessory). CW: 400 cps at 6 db down, 2.5 kc at 60 db down 
(crystal filter aval I able as accessory). Spurious response: image and IF re¬ 
jection better Iban 50 db. internal spurious signals below equivalent antenna 
input of 1 microvolt. Audio response; SSBi 35010 2450 cps nominai at 6 db. 
AM: 200 to 3500 cps nominal aL 6 db. CW: 800 to 1200 cps nominal at 6 db. 
Audio output Impedance: Unbalanced nominal 8 ohm speaker and high 
impedance headphone. Audio output power: 1 watt with less then 3% dis¬ 
tortion, Antenna input impedance: 50 ohms nominal, Muting: Open ex¬ 
ternal ground at Mule socket. Crystal calibrator: 100kc crystal. Front panel 
controls; Main tuning dial; function switch; modesv^itch; AGC switch; band 
switch; AF gain control; RF gain control; preselector; phone jack. Rear 
apron connections: Accessory power plug; HF antenna; VHF ^1 antenna; 
VHF 112 antenna; mute: Sparc; anti-trip; 500 ohm: 8 ohm speaker; line cord 
socket; heterodyne oscillator output; LMO output; bFO output; VHF converter 
switch. Tube complement: (1) 6BZS RF ampUtier; (l) 6AU6 Heterodyne 
mixer: (1) 6AB4 Heterodyne osci 11ator; (1) 6AU6 LM osc,; (1) 6AU6 LMO mixer; 
(2) 6BA6 EF arnplitier; (1) 6AU6 Crystal calibrator: (1) 6I-IF8 Ist audio, audio 
output; (1) 6ASH Prpduct Detector, BFO, BFO Amplifier* Power supply; 
Transformer operated with silicon diode rectifiers. Power requirements; 
120 volts AC, 50/60 cps, 50 watts* Dinnensions: 14%*^ W x 6%" H x 13%'' D* 
Net weight; 17 lbs. 
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• Built'in power supply • Complete transceive capability with SB*300 Receiver • Linear master oscillator 
frequency control • Built-in antenna change-over relay • All crystals supplied for complete 80-10 meter cover¬ 
age • Automatic level control for higher talk power, minimum distortion • 180 watts PEP SSB, 170 watts CW 

• Crystal filter type SSB generation • Operates SSB (upper or lower sideband) & CW • VOX & PTT control 
in SSB operation, VOX operated CW break-in using CW sidetone • CW “shift" transceive operation to elimi¬ 
nate transceiver chasing * Crystal controlled heterodyne oscillators ■ 1 kc dial calibration-100 kc per dial 
revolution • Dial bandspread equal to 10 feet per megacycle • 500 kc coverage per bandswitch position • 
Switched 120 V AC for external amplifier antenna relay • Sturdy, lightweight, heavy-gauge aluminum con¬ 
struction throughout • Neat, modern “low-boy" styling 


Here it is . . . the new Heathkit SB-400 Transmitter 
. . . second in the exciting new Heathkit series of 
Deluxe SSB Amateur gear! Following the same high 
standards set by the Heathkit SB-300 Receiver, the 
new SB-400 Transmitter now offers a matching 
counterpart that permits complete transceive opera¬ 
tion with a host of advanced engineering design fea¬ 
tures for unmatched performance, versatility and 
operating convenience! 

Unique mechanical design . , , prebuilt Linear 
Master Oscillator (LMO) . , . built-in heavy-duty 
power supply . . . sturdy chassis construction . . . 
beautiful modern styling .. . and power-packed per¬ 
formance are just a few of the many features that 
make the SB-400 your best buy in an SSB Trans¬ 
mitter! Order yours today for “Deluxe” communi¬ 
cations at tremendous do-it-yourself savings! 

Kit SB-400. .33 lbs... Write for credit details .$325.00 
Export model available for Il5j230 volts AC^ 50-60 
cps; write for details. 


SB-4[^0 SPECIFICATIONS—Emission; SSB (upper or lower Sideband) 
and CW, Power input* 170 watts CW, 160 watts P.E.P. SSB. Power output; 
too watts (SO-15 rretersX 80 watts (10 meters). Output impedance: 50 to 75 
ohm—less than 2;1 SWR. Frequency range; (me) 3.5“4.0i 7,0-7.5; 14,0-14.5; 
21,0-21,5; 28.0-26.5: 26.5-29,0; 29.0-29,5; 29,5-30,0. Frequency stability: Less 
than 100 cps per hr. after 20 rnin. warmup under normal ambient conditions* 
Less than 100 cps for ± 10?^ line voltage variation. Carrier suppression: 55 
db below peak output. Unwanted sideband suppression: 55 db 1 kc* 
IntermoduJation distortion: 30 db below peak output (two-tone test). Key¬ 
ing characteristics: Brcak-in CW provided by operating VOX from a keyed 
tone (Grid block keying). CW sidetone: 1000 cps* ALC characteristics; 10 
db or greater 0.2 ma final grid current. Noise level: 40 db below raied 
carrier. Visual dial accuracy: Within 200 cps (all bands). Electrical dial 
accuracy: Within 400 cps on all bands alter calibration at nearest lOO kc 
point. Backlash: Less than 50 cps. Oscillator feed-through/mixer prod¬ 
ucts: 55 db below rated output (except 3910 kc crossover which is 45 db). 
Harmonic radiation: 35 db below rated output. Audio input: High im¬ 
pedance microphone or phone patch. Audio frequency response: 350 to 
2450 CDS ±3 db. Power requirements; 80 watU STBY< 260 watts key down 
@ 120 V AC line. Dimensions: 14%^ W x 6^* H x 13%" D. 


Watch for the new SB-100 All-Band SSB Transceiver 
and SB-20D1 KW Linear Amplifier soon to be released ! 


□ Enclosed is $265,00 plus 
postage. Please send SB- 
300 Receiver. 

□ Enclosed rs $325.00 plus 
postage. Please send SB- 
400 Transmitter* 


Heath Company, Dept. 11-6-1 

Benton Harbor, Michigan 49023 



Q] Please send Free 1964 Heathl^if cafalog, 


Address___ 

Name ______ _ 

City _ State_Zip_ 

Prices and specifications subject to change without notice, AM*142 
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{SemrconductOTS from page 35) 

In picking a transformer, you should keep in 
mind that the input capacitor of the filter will 
charge up to the peak voltage of the second¬ 
ary. The peak voltage is equal to 1.4 times the 
RMS voltage at which the secondary is rated. 
Thus, a 6.3 volt filament transformer will de¬ 
velop nearly nine volts across the filter capaci¬ 
tor, which, if it is large enough, will maintain 
that voltage level even in the teeth of a moder¬ 
ately heavy load. 

Another factor to consider in choosing a 
transformer is the rectifying circuit that it will 
be looking into, because this will affect the 
current rating of the secondary. The efficiency 
figures given previously for the various types 
of rectifier circuits refer to the percentage of a 
transformer’s secondary current capability 
which can be drawn by the load without over¬ 
working the transformer. They are less an in- 
d ication of how big a wagon a supply is than of 
how big a horse the transformer has to be in 
order to move it. If a half-wave rectifier is to 
be used, the current rating of the secondary 
should be equal to at least twice the maximum 
expected load current. In the case of a center- 
tap circuit, the secondary current capability 
should exceed the load current by at least 40%. 
For a full-wave bridge, the current rating of 
the secondary should at least equal the heaviest 
anticipated load current. 

Now let’s take a look at filter circuits. The 
first component usually encountered is the 
surge limiting resistor, Rl, which is added to 
protect the rectifier. The reason for this is that 
when the supply is first turned on, the un¬ 
charged filter capacitor is a dead short, and the 
instantaneous current flow is very high. With¬ 
out Rl in the circuit, this surge would be limit¬ 
ed only by the forward resistance of the rectifier 
in series with the resistance of the wire in the 
transfoimer secondary. The peak surge current 
could be 20 amps or more, which is enough to 
wipe out instantly many low current diodes. 
The value of Rl is picked to keep the maximum 
possible current flow (effectively the same as 
a short from the rectifier output to groimd with 
the peak secondary voltage present) less than 
the one-cycle surge rating of the rectifying 
element. Typical values for Rl will fall be¬ 
tween 5 ohms and 50 ohms, in general. The 
surge limiting resistor is not always required 
with medium to heavy duty rectifiers (those 
rated at 500 milliamps or higher). A quick 
look at the Condensed Rectifier Specifications 
sheet in the fourth edition of the G. E. Transis¬ 
tor Manual seems to indicate that the one- 


cycle suige rating of any given (G. E.) recti¬ 
fier is at least 20 times greater than its con¬ 
tinuous current rating. 

The next component is the filter capacitor. 
For most light and medium load applications, 
the B. F. C. (Brute Force Capacitance) ap¬ 
proach is usually adequate. This consists of 
hunting up the biggest, hairiest, electrolytic 
capacitor you can find and placing it across the 
output of the supply, such as with Cl in Figures 
1 and 2. In general, 250 microfarads should be 
considered the practicable minimum for loads 
up to 20 or 25 milliamps. Where loads ap¬ 
proach one amp, the filter capacitor may have 
a value of five thousand microfarads or more, 
although with loads of this magnitude it’s better 
practice to use a multi-section filter and elec¬ 
tronic regulation. 

The voltage rating of the filter capacitor 
should be taken into account, too. It goes 
without saying that an electrolytic must never 
be exposed to voltages greater than its rated 
working level, nor should they be wired up in 
reverse polarity. They’ve been known to come 
apart with explosive force under either condi¬ 
tion. The voltage rating of an electrolytic 
should always exceed the actual voltage pres¬ 
ent in its working circuit by a small margin, 
at least 20%, but it can go as high as 100% or 
more. In any event, if the voltage rating is 
greater than the working voltage by a large 
amount, three or four times, for instance, the 
capacitor may not “form” properly. This condi¬ 
tion manifests itself as a loss of rated capaci¬ 
tance, and as a result, the filtering action can 
be reduced greatly. In choosing a filter capaci¬ 
tor, then, keep its voltage rating higher than, 
but reasonably close to, ^e peak voltage of the 
transformer secondary. 

In a previous paragraph, multi-section filters 
were mentioned. Let us examine them more 
closely forthwith. Referring now to Figure 3A, 
suppose the load is such that there is 100 milli¬ 
volts of ripple at point “X”. Assume further 
that this amount of ripple is intolerable for the 
desired application, but that 10 millivolts 
would be acceptable. In order to reduce the 
hum voltage by a factor of ten, several things 
can be done. You could increase the value of 
Cl ten times. Fifteen thousand microfarad 
electrolytics are available, and they’re well 
within the means of the average working 
millionaire. A more practicable, and certainly 
less expensive, solution is to add a second filter 
section, as in Figure 3B. Since the reactance 
of a 1500 microfarad capacitor is slightly less 
than one ohm at 120 CPS (assuming full-wave 
rectification), the 100 millivolts of ripple pres- 
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ent at point “X” will see an effective resis¬ 
tance of 11 ohms to ground: the ten ohms of 
R2 in series with the one ohm reactance of C2. 
This is a simple voltage divider. Therefore, the 
ripple to be found at point “Y” will be 1/11 of 
the ripple at point “X”, or just over 9 millivolts, 
with the remaining ninety-odd millivolts having 
been dropped across R2, The DC voltage at 
point “X” will see only R2 in series with the 
load resistance, with C2 looking like an open 
circuit Ripple could be further reduced by in¬ 
creasing the value of R2, but watch out for the 
DC voltage drop across it. With a one amp 
load on the circuit of Figure 3B, the DC drop 
across R2 would be 10 volts. The writer hastens 
to add that the values given for R1 and R2 in 
Figure 3 are obviously not advisable in normal 
practice for a one amp filter circuit. 

Chokes are not usually used as filter elements 
in semiconductor supplies. One of the reasons 
for this is the fact that the DC resistance is fair¬ 
ly high, as much as two or three hundred ohms. 
Another reason is that most of the small fila¬ 
ment transformers commonly used in transistor 
supplies can deliver one amp without even try¬ 
ing; if you happen to have a one amp choke 
lying about, it could be used to far better ad¬ 
vantage in your kilowatt vitamin pill. Still 
other factors to consider are large physical 
size, magnetic radiation, and dangerously high 
(for transistors) inductive kickback voltage 
when the supply is turned off. 

It is not the writer's intention to condemn 
the use of chokes in semiconductor supplies, 
however. They can be utilized, sometimes to 


good advantage, for loads up to a quarter amp 
or so, if the overall size of the supply is not 
a factor. The first consideration is that the 
choke will tend to hold the output voltage at 
the RMS voltage of the transfoimer secondary, 
thereby affording improved regulation. The 
choke should be positioned with its core at 
right angles to the transformer core in order 
to minimize hum radiation, although this is a 
lesser problem with semiconductor devices than 
with vacuum tubes, owing to the inherently 
low impedances of transistors. The inductive 
kickback can be neutralized by connecting a 
diode across the choke, as shown in Figure 4. 
The polarity of the diode should be such that 
it does not conduct when the supply is in use; 
it acts to short out the high voltage spike 
generated by the collapsing magnetic field of 
the inductor when the supply is turned off, or 
otherwise suddenly interrupted. One other 
thing: make sure the capacitor and choke com¬ 
bination that you use is not resonant at either 
60 or 120 cps, othei'wise you may find that you 
have raw, wild ac of startling amplitude in¬ 
stead of clean, smooth dc. If you do decide to 
use a choke, put it ahead of the filter capacitor 
and omit the surge limiting resistor. 

This half of the article has detailed the pro¬ 
cess of converting the ac line power to low volt¬ 
age dc which may be used “as is” for many 
transistor circuits. In the second half we shall 
examine various ways to regulate the output 
voltage of these supplies. Well also look into 
methods of varying the voltage output. Be 
sure to tune in again next month. 

. . .Kidder 


Surplus Circuit Breakers 


Large quanities of aircraft circuit breakers 
are available on the surplus market in a wide 
range of current values. Typical of those avail¬ 
able are the 10 ampere units shown in the 
photograph. Since the prices are so ridicu¬ 
lously low, you have probably passed them up 
as unusable for ac and low-voltage dc applica¬ 
tions. Such is not the case. These low-cost 
breakers are usable in most amateur applica¬ 
tions. 

Before we go into specific applications, a 
description of the most commonly available 
units is in order. These breakers, shown in the 
j)hotograph, measure approximately %" wide 
by 2 3/16" high and extend about 2" behind 
the panel. Mounting is accomplished by two 
6-32 screws on 1 13/16" centers. A clearance 
hole of diameter is required for the actua- 


Roy Pofenberg W4WKM 



Surplus aircraft circuit breakers, such as 
these 10 ampere units, have wide amateur 
application. 
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tor knob bushing. Terminals consist of metal 
tabs equipped with 8-32 machine screws. The 
breaker is closed by pushing in on the front 
button and opened by pulling it out. In the 
event the breaker trips, reset is accomplished 
by simply closing the breaker again. 

These breakers are of the theimal trip type 
so that trip is a function of both percentage 
and duration of overload. While these units 
are specifically rated at 120 volts, 400 cycle 
ac and 30 volts dc, they may be (and have 
been) successfully used at 120 volts, 60 cycle 
ac. Current ratings of the standard types 
range from 5 to 50 amperes and low amper¬ 
age units aie available in the range of 1 to 4 
amperes. 

These suiplus thermal-trip circuit breakers 


Converting the 

IP-69/ALA-2 

Panoramic 

Indicator 

William Parker W8DMR 

2738 Floribunda Drive 

Columbus 9, Ohio 

The budget-restricted ham can convert the 
suiplus ALA-2 into a satisfactory panadaptor. 
Before diving into the conversion, it is best, 
especially if one does not have understanding 
of the operation of a panadaptor, to review 
the functional operation of such a unit. (See 
block diagram, Fig. 2.) Briefly, the panadaptor 
is an electronic device tliat displays on the face 
of a cathode-ray tube a portion of the radio 
frequency spectnim. Individual vertical “pips” 
are panoramically displayed across the hori¬ 
zontal axis of the CRT face. See Fig. 1, 
An incoming signal (from a receiver) is fed in¬ 
to the broad-band rf amplifier, tlian into a 
mixer, the if amplifier, and the detector, just 
as in any conventional superheterodyne re¬ 
ceiver. However, the local oscillator voltage 
supplied to the mixer must vary sufficiently 
in frequency so that it can cover the frequency 
width cari'ied by the rf amplifier. This is ac¬ 
complished by the reactance tube which var¬ 
ies the oscillator frequency over tlie proper 


will carry 100% of their rated current in¬ 
definitely and will trip at 125% of their rated 
current. Trip time at 200% overload ranges, 
for the various types, from 8 to 25 seconds. 
Trip time for greater overloads is proportional¬ 
ly shorter. Current interruption capacity varies 
with voltage and frequency but, in any event, 
is on the order of several thousand amperes. 
Designed to meet militai'y specification re¬ 
quirements, these breakers are relatively im¬ 
mune to \'ibration, shock and temperature 
variation. Give these low cost, high quality 
breakers a try in your next construction proj¬ 
ect. They provide a simple answer to mobile 
and home station power switching and protec¬ 
tion requirements. 



Unit as purchased left, and ofter conversion 
right. The power connector hole wos plugged 
with an aluminum disk and liquid aluminum 
paste. 

range. The reactance tube is controlled in turn 
by the sawtooth generator so that the fre¬ 
quency variation of the oscillator is kept in 
synchronism with the horizontal deflection. As 
this deflection occurs, the oscillator beats pro¬ 
gressively and periodically with one signal aft¬ 
er another to produce an intermediate fre¬ 
quency of 6,5 megacycles. Tims one signal 
after another is periodically amplified by the 
if amplifiers which are resonant to 6.5 mega¬ 
cycles. Each signal as a .signal of the inter¬ 
mediate frequency, in its own order is subse¬ 
quently rectified by the detector. 

The output of the detector is fed to the 
vertical amplifier and the output of the latter 
is fed to the vertical deflection plates of the 
cathode-ray tube. 

A signal voltage from the vertical and hori¬ 
zontal amplifiers is used to excite the blanking 
and intensifier circuit. The output of this cir¬ 
cuit is connected to the control grid of the 
cathode-ray tube and accomplishes two things. 
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Deluxe 
Ulire High 

COIIS 



t* 


i** 


Deiigned ior higher 
with power unitt end S5B. 
Use with 3 ft base section 
•r>d 60" whjp« 15 or 30 rn*- 
t«r, 6-95; 40 ffietOTj B.95; 75 
meter, 9*95; 160 meier^ 14,95 


NO. 750 
MASTCIt DEIUXE 
ALi * BANDER 

Covers 10 thru 75 
frequencEes. Silver^ 
plated single turn 
contact, positive 
spring. Eccentric cam 
contact, easy selec* 
lion of turn. Auto¬ 
matic lock prevents 
damage to coil. 

1 4 ” NET 


with I" 

Field 4 , 
Strength J 

Meter 



No. 935 


MASTER 

MATCHER 

Automattcally tunes Band by remote 
coniroL Motor driven variable induct^ 
ante. All guesswork eliminated. 


For 6V Mod. 2495- 
Fer 13V Mod^ 2495- 


n‘24 


95 

Complete 



MICRO-Z-MATCH 

Micrometer Impedance * Matchipif^ 
Inductance - Used on all bands 
with any type coax, cabie to 
match any mobile antenna, Eas- 
ily adjustable for minimum stand¬ 
ing wave ratio {1:1 )< Complete 
with Coax. Adp. Kit 

9.95 net 



ANTENNAS 

I 




WHIPS 


E-Z OFF 
ANTENNA 
CONNECTOR 



B 

C 

D 

E 

F 


AM-26 2-meter "J" mobile-fixed antenna pro¬ 
vides 2 db gain. 66" hght. 

AM-25 all aluminum "cloverleif" faciory pre¬ 
tuned 144'148 me provides 3 db gain. 

AM-5 twin six 2'meter beam with 12 db for¬ 
ward gain, Pre-tuned, aluminum, heavy duty, 

(Not Shown) AM-4 same as above except 6 
element beam. 

AM-7 Sentry "Shorty" 2 meter 1 Va wave top 
loaded fiberglass antenna with mount for CB use, 

AM'10 "Shorty" as above except it's 6 meter 
shortened Va wave with mount. 


14” 

12 ” 

16 ” 

8 ” 

16” 

10 ” 


Modet 300 ground plane antenna outperforms . — gj 
^ any type verticle dipole. Ideal for CD and 1A 
defense nets. 

. h 

■ j No. 613 Master VHF rooftop antenna for 14(K165 A 95 
Me. Comes with 10' coax, cable, 

WHIPS All with Threaded W' stud lo fit til mounts. 
1<KM0S 60" 4.95; 100^725 71" 4.95; W785 5.00; 

1 DO-665 66" SJ5; 100-9DS 90" 5,20; 100-965 96" 5.35; 
100-1035 103" 6,95, 

FIBERGLASS WHIPS — Flexible, indestructible universal 
antenna with x 24 thread base fitting chrome ptated. 
fG-60 60" 4.95; FG*72 72" 4.95; FG-i4 64" 5.15; 
FG-96 96" 5.35; FC-103 103" 6.95, 


BODY AND BUMPER MOUNTS 



232 



23 2C 




445 




BASE MOUNT 


DESCRIPTION 


232 

232C 

232SS 

232SSC 

232X 

232XC 

232XSSC 

232XS$ 

232XX 

232XXC 

332XX$$ 

232XXSSC 

445 


D'ble Tapered Spring—Swivel Base 

D'ble Tapered Spring—Swivel Base Coax. Conn. 

D'ble Tapered Spring—Spec. Stainlesi 
D'ble Tapered Spring—Spec. Stain lest — Coax. Conn, 
Heavy Duty—D'ble Tapered Spring— Swivel Base 
Heavy Duty—D'ble Tapered Spring— Coax, Conn. 

Heavy Duty—D'ble Tapered Spring- 

Spec. Siaintess — Coax. Conn, 
Heavy Duty—D'ble Tapered Spring— Spec. Stainless 
Extra Heavy Duty Spring 

Extra Heavy Duty Spring—D'ble Tapered—Coax, Conn, 
Extra Heavy Duty Spring—O'bie Tapered—Spec. Stainless 
Extra Heavy Duty Spring—D'ble Tapered— 

Spec. Stainless—Coax, Conn, 
Universal Mount—Threaded, ^"-34—'Chain Mount 



14.95 

14.95 
10.65 
10.65 

15.95 

15,95 

7,95 


Notie'free. Conrsect or 
remove loading coils^ 
whips, or mounts with¬ 
out tools. No. E-2 295* 

2.95 NET 



,V« No. 10-H 
V, 


TENNAHpLD 
Fits All Can 


T.OO NET 



GUHER MOUNT 
CG-27S 

Elifninates Hole 
drilling* Po*i- 
rive locking, re¬ 
tractable and 
adaptable for 
any 24 

thread whip. 
95 NET 



FOR TRUNK LID, 
COWL MOUNTING 


MMM-7S ii 

adfuttable for 
any curved lur* 
face. Equipped 
with coaxial 
connector. 

95 NET 



7 


Buy Master Mobile from ALL Leading Dealers 

SEND FOR FREE "ANTENNA BUYERS’ GUIDE" 



UNIVERSAL 

MOUNT 

TM-I 

is Chrome plat¬ 
ed alloy tteei 
mount for any 
antenna with 
H" 24 thread. 
^45 NET 


BUMPER MOUNT 

MM 520 with 
shaped linkt ad- 
juttable to any 
width surface. 
For ipring or 
whip double 
mount, 

rai. Ho, 3,i«,a4i y 
MM-519 S'gl* Mt, 4.95 




DIV. OF 



IwhitehalU 


4125 W, Jefferson Blvd. Dept, 73-56 
AREA 213, 731-2251 


LOS ANGELES, CALIF. 
TWX 213-737-1315 
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It blanks out the retrace and intensifies the 
trace whenever a signal deflection takes place. 


Conversion Details 

The panadaptor power supply is designed 
for 380-1000 cycles. It will be necessary to 
replace the power transfonner with a 60 cycle 
oscilloscope power transformer. The one used 
by the author was a replacement transfonner 
for a Heath 0-11 oscnlloscope. See modified 
schematic diagram. Most transformers do not 
provide for a 1B3 filament winding. The 
transformer used in this conversion used a 
IV3 high voltage rectifier. The author also wish¬ 
ed to remove the power connector, name tag, 
fuse holder, handle and mounting fasteners 
from the front panel to give the unit a com¬ 
mercial appearance. 


Each individual will have ideas that suit his 
own needs or that utilizes a particular “junk 
box” part that he wishes to make use of in the 
conversion of the pan adaptor. The steps out¬ 
lined in the article will ser\'e as a guide to help 
get started. 

A brief reason will be given for the part 
that was changed or replaced to help in the 
understanding of the conversion. This will be 
pai-ticulaily helpful in the advent of trouble 
and also help you to determine if the change 
is unnecessary or fits your particular applica¬ 
tion. 

The unit tliat was converted by the author 
was very cleai'ly marked with respect to com¬ 
ponent identification. Reference to a resistor 
for example, R125, upon inspection of 
the unit, is very easy to locate. Hallicrafters 
did an admirable job when they built this unit 
for the Air Force, 

Conversion Steps 

Step 1. Replace power ti'ansformer with 60 
cycle version. Remove 400 cycle transformer. 
See schematic diagram for transfonner details. 
The author, in order to mount the transfonner 
he had available, cut a hole in the chassis 
and mounted the transformer on two small 
angle brackets. 

Step 2. Replace the 1B3 with a 1V2 tube. 
This is only necessary if the replacement 
transfonner does not have a 1.25 volt high 
voltage rectifier filament winding. Most inex¬ 
pensive oscilloscope transformers have a 0.625 
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filament winding, and will only operate a IV2 
satisfactorily. 

Step 3. Replace the following resistors in the 
high voltage power supply section and ac¬ 
companying voltage divider circuit. (Xote: 
Throughout the conversion, many of the resis¬ 
tors removed may be used again in the con¬ 
version. Therefore treat the leads with re¬ 
spect.) In order to provide tlie 800 to 1000 
volts needed for the high voltage with the 
ripple component low^ enough, and still use 
the high voltage filter capacitors C124A and 
C124B, it is necessary' to: 

1, Increase the value of R147 from 22K 
to 220K 1 w att. 

2. Increase the \'alue of the high-voltage 
divider network to limit the current drain. 

Remove R159 220K 1 w. Replace with 1.0 
meg 1 w'att. Remove R147 22K 1 w'. Replace 
with 220 K (use R159). Remove 156 150K Iw. 
Replace with 680 K 1 watt. Remove yellow 
w ire from R155. Add in series a 22K 1 watt 
(use R147) between yellow wire and con¬ 
nection of Intensity control. Remove R160 
56K w. Replace'with loOK (use R156). 
This improves the astigmatism of the electron 
beam. 

Step 4. In the author’s unit, it was found 
necessary to add a small 8 henry—70 to 100 
milliamp choke in series with B-plus. In addi- 



FIGURE I 

Block diagram less power supply. 





Typical display on screen of panadaptor. 



K7ASK 


TWO CATEGORIES TO CHOOSE FROM 

Stanford Du^y Guyed in H«avy Duty Self Supporting 
Heights of 37 - 54 - 88 - 105 and Guyed in Heights of 
and 122 feet 37 - 54 feet {$S} 

71 — 88 feet (guyed} 


ROHN has these 6 IMPORTANT POINTS: 

Ease of Operotion— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi- 
mutn height for extra sturdiness and strength. Unique 
KOHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at afl heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desiredl 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above} depend¬ 
ing on your needs. Rated ond Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Gofvaniied— hot dipped galvanizing a 
standard—not an extra—wdth all ROHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-$t.25 Value 

-ONLY $ TO0 postpaid (special to readers f 

of this magazine). Nearest f 
source of supply sent on request, Repre- { 
sentatives world-w'ide to serve you. Write f 
today to: * p 

M 

ROHN Manufacturing Co. 

P. O. Boh 2000 Pearia, Illinois 

“Worids Largest EXCLUSIVE Manufacturer 
of Tourers: designers, engineerst and installers 
of complete communication tou^r systems/^ 
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tion, B-plus was found to be 350 volts, and 
needed to be reduced. As opposed to using a 
series-dropping resistor, choke input to the 
filter section was chosen. See sketch for thi.s 
arrangement. 

Step 5. The sawtooth generator frequency 
was original 35 cps. This does not lend itself 
to 60 cycle operation, because of the beat pf the 
60 and 120 cycle power supply ripple. Locking 
of the 884 sawtooth generator to the 60 cycle 
power line was chosen. The other components 
in this circuit were changed to improve 
linearity, amplitude and wave shape. Stability 
was improved by returning R125 to plus 150 
also. It may be necessary to vary R125 from 
the value used in this article. Capacitor C121 
was foimd to have leakage (0.1 mfd. 400 
v) and was producing drift in the horizontal 
axis. 

Connect a 2.2 K ^ watt resistor from pin 
5 to pin 7 of the 884 sawtooth generator, 


v 107, This locks the oscillator to line fre¬ 
quency. Remove C120 0.1 mfd. Replace with 
0.2 mfd. 400 volts. Remove C122 ,01 mfd. 
Replace with 0.1 mfd. (use C120). Added 
care must be exercised in the next several 
changes if no errors are to occur. Remove 
R125 180K 1 watt (a 43K resistor eventual¬ 
ly). Remove jumper form top of R113 to top 
of post where R125 was just removed. A small 
mirror used to view under the terminal strip 
will show a red whe (the wire is B-plus 
that supplies the 310 volt to R113, R109, and 
R104). Heat the tenninal from top side of the 
terminal board, using a pic to pull the red wire 
loose from the underside of the terminal board. 
If necessary, lengthen the red wire so it now 
may be connect;ed to the top of R113 and 
R109. Connect a jumper from the top of 
R121 (next to R109) to the top of the post 
where R125 used to be. Connect a 43K 1 watt 
resistor where R125 used to be. Remove R126 
1.5 meg )2 watt. Replace with 1.0 meg % watt. 



FIGURE 4 


Power supply after changes ore made. Note T-103 has been replaced with 60 cycle unit isee text). 
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TRANSMITTER, RECEIVER AND POWER SUPPLY 

ALL IN ONE HANDY PACKAGE! 



GONSET G-50 6 METER Fixed Station COMMUNICATOR 


Here's another great GONSET concept in amateur radio communications: Mode! G*50 
with 48 watt transmitter with VFO, ultra-sensitive duai conversion receiver and power 
supply in a "package" less than one cubic foot! Frequency coverage: 50-54 mcs. 
Simply connect antenna, microphone and 115 v, AC power and enjoy a new, exciting 
communications experience in 6-meter DX. 

TRANSMITTER: Simple, uncomplicated in operation and adjustment • Husky 48 watt 
input transmitter uses Type 6146 tube, has pi network output • Modulated by a pair 
of 6L6GC's • Multiplier stages ganged and tracked with highly stable, calibrated VFO 
or optional crystal • VFO spotting switch facilitates "zeroing in" on desired stations • 
Panel meter switchable to read amplifier grid or plate currents or modulator plate 
current • Built-in low pass filter attenuates transmitter harmonics, spurious emis¬ 
sions above 65 mcs by 80 db or more. 

RECEIVER: Contains RF stage for low-signal-to-noise ratio and ultra-high sensitivity 
* Dual conversion provides excellent image rejection and 7 kcs selectivity • Adjustable 
squelch • Super-sensitive noise limiter, "S" meter, panel mounted loudspeaker • Cali¬ 
brated "Full-Vision” dial with planetary vernier for smooth, easy tuning. 

POWER SUPPLY: Heavy duty 115 v. AC power supply, 

DIMENSIONS: TVa" h., 13" w., I 2 V 2 " wt. 29 lbs. Finished in attractive Light Gray. 
PRICE: $367.30 Amateur Net; CD Model 3300: $389.95. 

For complete information, visit your Gonset Distributor or write Dept. 73-6 

iN’c. 

ALTEC LANSING CORPORATION 
A Subsidiary of Ling-Temco-Vought, Inc. 

1515 S. MANCHESTER AVENUE, ANAHEIM, CALIFORNIA 



© ALC 19rjA 




























FROM HORIZONTAL AMPLIFIER 
FROM 

: VERTICAL AMPLIFIER 

I I I 



FIGURE 5 

Only three resistor changes ore required to 
high voltage divider network. 


Step 6. Depending on just what vintage of 
ALA-2 that you have, you will note some pro¬ 
duction runs have the fuse holder on the 
front panel, some have fuse holders mounted 
inside the unit. The unit described in this 
article had internal fuse holder clips. They 
were removed, a fuse holder installed in the 
rear of the unit, and the ac power cord in¬ 
serted through a grommet just below the fu§e 
holder. The case was then modified to allow 
the fuse holder and the power cord with 
molded plug to freely allow casing and un¬ 
casing. 

Step 7. Having made the necessary pre¬ 
liminary conversion steps, it is advisable to 
see if the unit will operate on 60 cycles 
satisfactorily. The intensity should control the 
brightness of the trace; the focus should be 
able to focus the trace. The vertical and 
horizontal controls should be able to position 
the trace. Before attempting any additional 
changes, the beam must be operating conect- 
ly. Observe if the VR-150 is glowing. Next 
measure the plus 300 volts dc. Measure the 
plus 150 volts dc. Do not proceed until these 
voltages are correct. Carefully measure tlie 
CRT high voltage. This should be approxi¬ 
mately a negative 850 to 1100 volts. If the 
high voltage is accidentally shorted to ground, 
the 1V2 rectifier tube will most probably be 
permanently damaged. With a low voltage 
B-plus of 300 volts, the measured current was 
found to be 75 ma. 

Step 8. To test the rf section, connect or cou¬ 
ple either an rf signal generator or a grid-dip 
meter to the input connector. Set the gain, 
sweep limit, and sweep width controls full 
clockwise position. As the signal generator is 
tuned from 25 to 35 mcs, a “pip” should roll 
across the face of CRT. It may be necessary 
to reduce the level of the signal to keep the 
pip on the face of the CRT. Set the signal 
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generator to 30 mcs and adjust the center 
freq. control to position the pip to the center 
of the screen. If this can be accomplished, 
then the unit is operating as it was intended to 
operate. 

Applications 

To display the VHF or UHF ham bands, a 
narrow-band panadaptor that is very adequate 
on the lower frequencies (below 10 meters) 
will not be adequate for a band like 420-450 
racs. Once the user realizes that the need to 
tune back-and-forth across several megacycles 
of VHF-UHF band is no longer necessary, 
the broad-band panadaptor soon becomes a val¬ 
ued piece of equipment to the ham shack. 

After a CQ is called, one merely looks at 
the display on the panadaptor sees a “pip” 
rise on the screen, and tunes to that fre¬ 
quency to find out if that station is returning 
to his “CQ.” 

Often “CQ’s” are missed because they are 
not observed soon enough. While reading the 
the mail, one may monitor the rest of 
the band, ready to take action when a station 
“appears,” 

This unit is used with broad band converters 
having an if range of either 26 to 30mcs or 
30 to 34mcs. It could be modified for VHF 
converters with different if ranges. A 
check of the entire band may be made any 
time, because the signal fed to the panadaptor 
is from the broad-band crystal controlled VHF- 
UHF converter. In the case of panadaptors 
used normally for low frequency operation, the 
signal is fed to the panadaptor from the if 
output of the receiver and only about 250 
kc can be obseiwed. As the receiver is tuned, 
the signals roll by. Only those signals tuned in 
the pass-band can be observed. 

. . . W8DMR 


Hams in the News 

NEW YORK. Charles Green, of Clayton, N. J. 
got an emergency call from Recife, Brazil for 
a special drug for leukemia. In a short while 
Green had cut tiirough a lot of red tape and 
the drug was on the way by air to Brazil. 
HOUSTON. Rancher P. C. Coates suffered a 
heart attack and called for help on his ham 
rig. Two hams, 500 miles away in Houston, 
heard the call and gave instmctions from a 
local doctor over the air and got an ambulance 
to the home. Coates is recovering. 

73 MAGAZINE 





























Hallicrafters 

SR-160 

SSB Tranceiver 

$349.95 !! 


Order wif-h confidence 
from Henry, gef best 
terms and trades and 
our FAMOUS 



Personal 

Service! 

see page 24 
for article 
on this rig. 


Using the 

Telechrome 1462-Al 

on 220 

Leroy May W5AJG 

9428 Hobart St. 

Dallas 1 8, Texas 

Photo credit: Jim Duncan, Dallas 

The Telechrome Model 1462-Al trans¬ 
mitter is a minature unit capable of supplying 
at least 50 watts of rf power into a 50 ohm 
load, over the telemetry frequency range from 
215 me to 235 me. The modulation is FM/FM 
and the deviation sensitivity is such that a 2 
volt peak voltage will produce a swing of 
±125 kc. The transmitter is self-contained, 
except for the necessary power supply. A filter 
box, including filters for each power input 
lead, is included to minimize rf leakage from 
the input power leads. 

The model 1462-Al is readily adaptable to 
standard rack-panel mounting and an opening 
in the unit admits power, cooling air and the 


modulating signals, with an air seal to prevent 
air leakage. 

Although this unit is capable of FM modula¬ 
tion as is, the application at this station was 
to be an AM driver for a final using a 4X150A 
tube as a class “C” modulated amphfier. In 
such service as this, a total of only 10 or 15 
watts rf output were required. However, 
should one use this little box as a complete 
AM phone transmitter in itself, with an output 
of 50 watts rf, on 220 me, a modulator of about 
75 watts audio would be necessary. 

The circuit contains a frequency modulated 
ciystal oscillator operating at 1/6 the output 
frequency, and originally used crystals in the 
range from 35.53 to 39.17 me. In order to 
cover the 220-225 me band then, the crystal 
used would have to be between 36.6 and 37.5 
me, and the FM generating portion of the cir¬ 
cuitry would be disabled or eliminated, so 
that the output from the 1462-Al would be 
AM instead of FM. 

Since crystals of this range are rather hard 
to come by, except by hard cash, an alternative 
arrangement was rigged up in the form of a 
crystal oscillator-tripler box, mounted external 
to the 1462-Al, and working into it with a 
short lead. This scheme will allow the use of 
common 8 me rocks, the necessary actual 
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frequencies being 8148 kc to 8333 kc, to 
cover the band. Also this new crystal oscillator 
will be much more stable than the original FM 
crystal circuit of 36 me. Should FM be desired 
at a later date, the unit may easily be put 
back to its original state. 

Power requirements for the full 50 watts of 
220 me rf output will require a plate supply 
of 500v dc at 300 ma for the final tubes, which 
are a couple of 2C39A’s, and a supply of 
300v dc at 100 ma will be necessary' for the 
exciter stages. 6.3v ac at 3,5 amps ^\^ll be re¬ 
quired for the heaters of all the tubes. 


Modifications 

Refer to the photograph of the unit. The 
external minibox can be seen mounted to the 
right of the 1462-Al transmitter. Closer 
inspection will show the crystal-tripler e.xcita- 
tion lead into the main box from the minibox. 
Now refer to the two schematics. An original 
unmodified schematic is shown in Fig. 1. In 
Fig. 2, are shown the modifications to be 
performed. 

The rundown on the original schematic 
show's V-101 as a modulator-driver. This 
tube is not used and mav be removed. V-102 

ir 

was originally the crystal oscillator-tripler. 
This tube w'ill remain a tripler, but the crystal 


AM26/AIC AUDIO AMPLIFIER: $1.50 

Four tube anil In goud condition with 28 ^olt dynamotor. 
Described in SnrpluB Conversion Maiuial with conyersion to 
9 watt amniltl^r, Send for catalog of additional items, 
Amplifiers I F.O.li. Dallas: wt, 8 lbs,, or Lncludi^ pastago. 

J, R, TUCKER, Box 206, Goricind, Texas 


CONVERTER SALE 


New model terlei 300 with 3 VHF tranilstoM^ crratal, and 
more then 80 high quiUty parti. Carefully aiaemhled and 
teiied. Meaiurei only S' x x S', Lew noiie and better 

than 1 microvolt aeniitirlty. Made in U8A xn4 euaranteed. 


Model 
loa-A 
800-B 
300-C 
800*D 
300-£ 

800-0 
800*H 

itO-X Choi 
,6 A 160 

Note: Alt above ronvertert have a tuned R,F, State, 

Order now' wfilie prices ore still low. 


Lht follow!nv 

modoli for 13 volii 

DC: 

Input me. 

Output mo. 

Prtep 

36,966-27,255 

1,0-1.155 

llt.95 ppd. 

50-51 

.<-1.6 

$18.05 ppd. 

50-54 

14-11 

|10.95 ppd. 

144-148 

50-54 

$13.05 ppd. 

144-145 

.6-1.6 

$11.95 ppd. 

144-146 

tl-U 

$13.05 ppd. 

14.0-14.35 

1.0-1.15 

110.95 ppd. 

5.0 (W\VV> 

l.t 

$10,95 ppd, 

e of 1 Input 

freq Sl oa« output 

fr«i boiweon 

me ,,. 


$14.95 ppd. 


All above oonverteri art supplied with Motorola type cotmectori. 
For two SO‘389 conneetort Inatoad, add T5c. N.Y,C, re'Sldonii 

add 4% sale# tax. 


VANGUARD ELECTRONICS LABS Dept. H-6 

190-4t-99th Av*. Hollis 13, H. Y. 


oscillator function will be performed by the 
external box oscillator-tripler just described. 
The diode modulator associated with tliis stage 
is disconnected and/or removed. V-103 W'as 
originally a doubler. Its operation will become 
that of a tripler, and no changes are necessary 
to do this. V-104 and V-105 wuU remain as 
is—buffer and driver—as well as the final two 
tubes, V-107, V-108, performing the function 
of a straight through amplifier. 

In the modification then, we will have the 
following line up; 

New tube 6BH6 as an 8 me crystal stage 
(actually 8155 kc for operation on 
220,185—the desired frequency) 

New’ tube 5763 as a tripler to 24.46 me. 
The abov'e two tubes to be contained in 
the external minibox. 

V-102 as a tripler from 24.46 to 73.35 me. 
V^-103 iis a tripler from 73.35 to 220.185 
me. 

V^-104, 105, 106, 107 and V-108, as origi¬ 
nal with no changes. 

The multiplication is now 27 times, instead 
of the original 6 times. 

The 8 me crystal oscillator plate supply is 
derived from dropping resistors in the common 
300 volt line and this is further stabilized by 
a couple of OB 2 gas regulators in series, as 
shown. The 5763 tripler plate coil, which is to 
be resonant at 24.46 me, is a slug-tuned unit, 
one-half inch in diameter, close wound with 
16 turns of no. 20 enamelled wire, A short 
lead of two-inches is then brought out of the 
minibox and a hole is drilled in the 1462-Al 
adjacent to the original crystal socket. This 
provides coupling between the two units. Pin 
jacks are used here. 

Rearrange the circuitry of the former crystal 
oscillator-tripler stage V-102, as per Fig. 2, 
and insert the 24.46 me excitation from the 
minibox into the hot pin of the crystal socket 
of V-102. The plate coil of this stage, formerly 
resonant from 106 to 117 me, is now padded 
with a 12 mmfd fixed high-quality capacitor 
to make the coil resonant at 73.35 me. From 
this point on, throughout the rest of the trans¬ 
mitter, everything is normal and unchanged. 
.\11 coils may be grid-dipped to their respec- 
ti\'e frequencies and peaked for maximum after 
the unit is fired up. A small blower will be 
necessary' to cool the 2C39A s when running 
ma.ximum power. This may be conveniently 
mounted behind the rack panel. 

Operation 

Using a watt meter rated good at 220 me 
on the output of the transmitter, all tuning 
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Front Panel View of the Telechrome 
1462-Al Transmitter, 

Minibox at the right of the transmitter con¬ 
tains the 8 Me xto] stage ond the 24 Me 
tripler stage. Voltage regulator tubes at top 
of box. 

Short lead couples the 24 Me component 
into the Telechrome transmitter at the 24 
me pointy which is the former crystal socket. 
The transformer mounted below the 
1462-Al is Q 63v qc filament tronsformer. 
Tuning controls ore on top ond on th^ front 
of the 1 462-A1. 

sings and capacitors should be pe^iked for 
maximum output. The input to the final 2C39A 
tubes will run about 150 watts fullv loaded, 
and at this input, something over 50 watts rf 
output will result. A properly rated modulator 
may he inserted into the 500 volt litie to the 
final stage for high level modulation. While 
this mav not be the verv best wav to modulate 

^ ^ w 

a grounded-grid .stage, it does work satis¬ 
factorily. Should the unit be used as an AM 
dri\'er for a larger 220 me final amplifier, as 
is used at this station, tlie plate voltage on 
the 2C39A’s may be reduced down to that 
necessary' for the proper rf output. For exam¬ 
ple, using onh'^ 2.50v' dc and drawing a current 
of 1.50 ma (37..5 watts dc input) an output 
of 1.5 watts is produced. This drives a modi¬ 
fied surplus TRA-19 final to 200 watts input, 
and with an efficiency of 50%, will represent 
100 watts rf output into the transmission line. 
The 1462-Al unit of course, witli its capability 
of 50 watts plus output, will most certainly 
drive anything in the way of a Ikw, 220 me 
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final, if desired. 

Units siicli as 
becoming more 


the 1462-A’ 
available as 


are gradually 
time passes— 


actuallv thev are more or less obsolete in 


telemctrx' 

¥ 

telemetry 


applications, and by regulations, the 
btisiness will gradually vacate the 


216 me region dining the next few years, 
moving to much higher frequencies. 

This sort of a situation should make quite 
a few interesting equipments available for 
220 me ham operations. 


* * 
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Changes in heavy iines 


50 


73 MAGAZINE 

















































































































































































































































using 






DESISN CONVERTERS 
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CUSTOM DESIGN FOR ANY APPLICATION 


the best supply 
money can buy 
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ul+imate in performance 
when powering these 
fine transceivers in 
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Meter AM & SSB 


Transmitters 


from the T-28/APT-1 


Leroy May W5AJG 
9428 Hobart St. 

Dallas 18, Texas 

Photo credit.' Jim Dungan, Dallas 


The surplus transmitter T-28/APT-1 is an¬ 
other in a series of Radar Jamming units which 
were used diu'ing W'W-II to cov’er a wide range 
of VHF-UHF fresiliencies. It covers the fre¬ 
quency range from approximately 90-220 me. 
Since this excursion crosses the 144 me ama¬ 
teur assignment, approximately tlie same tech¬ 
niques used in the conversion of the ARQ-8, 
elsewhere in this issue, mav be used to convert 
one of these units into a 2 meter AM transmit¬ 
ter or driver. Likeuase, a second T-28/APT-1 
may be used to convert into an SSB transmitter 
or exciter, in the manner of the two previously 
described ARQ-8, 50 me units. Only the rl 
sections of these equipments are used. 

Roller coil inductors (rollo coils) in contact 
with small wheels riding along the individual 
tums of the coils are used in this higher fre¬ 
quency T-28/.\PT-l unit, and the final stage 
may again employ either a type 832A tube or 
an 829B tube, according to the power output 
desired. Most of the T-28/APT-1 transmitters 
came equipped wnth the 832A type installed 
in the final tube socket. 

Fig. 1 shows the original wire traced sche¬ 
matic circuit of the T-28/APT-1. Fig. 2 shows 
the AM modification—and Fig. 3 covers the 



necessary SSB modifications. Since most of the 
details given in the previous article, concern¬ 
ing .50 me, ^viIl also apply to the present con¬ 
versions on 144 me, it is recommended that 
you read it before staiting these alterations. On 
these two modified schematic diagram.s, the 
original components are left unmarked, w'hile 
the added or changed parts are so indicated 
with their new values. 

Power outputs of the units will be somewhat 
similar to the 50 me v^ersions, that is, the AM 
transmitter w^ill produce from 18 to 50 w’atts 
carrier power output, depending upon the final 
tube used, while the SSB transmitter PEP in- 
I)ut can be anything from about 35 watts to 
150 watts. 

Modifications 

To convert into an AM unit: The panel 
mounting arrangement and shielding require¬ 
ments are identical to the T-51A/ARQ-8 as 
modified into a 50 me AM tiansmitter. In this 
case of the T-28/APT-1 modified into a 144 
me AM rig, the first order of business is to 
eliminate the push-pull, self-excited oscillator 
using type 6C4 tubes, and insert in their place, 
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a crystal-oscillator, doubler stage using a type 
6BH6 tube. Easily obtained 8 me t\^e ciystals 
may be used here, with the plate circuit 
doubling to 16 me. A second type 6BH6 tube 
operating as a tripler, will multiply the 16 
me output to 48 me, and tins will then be link 
coupled to the 1st 832A stage grid circuit. As 
in the previous transmitters, this 832A stage 
was originally a mixer, accepting rf drive plus 
wide band noise. This is no longer needed and 
the stage in question merely becomes a con¬ 
ventional t\pe tripler, with the grid resonant 
to 48 me and the plate circuit tuning the 144 
me frequency. 

This 832A tripler will in turn drive the final 
144 me straight-through Class *'C” amplifier, 
wliich w'ill be either an 832A type or an 829B 
type, depending upon tlie pow'er output de¬ 
sired. W^hen changing tlie final tube type, it 
will be necessary to change the value of the 
grid resistor as well as the screen dropping 
resistor associated with this stage. The sche¬ 
matic of Fig. 1 details such necessary changes. 
A key jack is indicated on this AM version, and 
should C\V operation be desirable, the power 
input may be upped a bit more, without dam¬ 
age to the 829B tube. 

Now, regarding the plate circuit rollo coils 
when using this maximum type power input— 
it is tnie that the heavy duty cycle type Class 
“C” operation can very likely cause the roller 


contact of the rollo coils to tend towards some 
arcing, and possibly some heating, if very 
much tuning is done under such full power. 
This was mentioned in the previously pub¬ 
lished 50 me AM conversion of the T-51A/ 
ARQ-8, and it was there stated, that somewhat 
better efficiency might be obtained by remov¬ 
ing this fintd plate circuit rollo coil and replac¬ 
ing with an L-C combination specifically res¬ 
onant to the operating frequency. Such an 
arrangement can be duplicated in the T-28/ 
APT-1, if desired, by moimting a coil and 
variable capacitor resonant to 144 me in place 
of the original rollo coil and output circuit. A 
one or two turn link for rf output will replace 
the original T-28/APT-1 output circuit. A com¬ 
bination that is useable may take the form of a 
10 mmfd per section split-stator capacitor in 
conjunction with a coil of two turns of No. 12 
enamelled wire, wound on a inch diameter, 
spaced J* inch, tapped in the center for the 
HV connection. 

If an 832A is used in the final or if the 829B 
type tube is throttled dov\Ti in power input, 
tliis change in tlie final L-C circuit is hardly 
w^orth wliile, as no decrease in efficiency or un¬ 
warranted heating will occur at about the 20 
watt output level. In any event, it is recom¬ 
mended that the original rollo coil be left 
intact even with tlie higher powder, and if 
trouble is encountered, then corrective steps 


_a32A 63ZA/g29B 

*:oiL$ aniDitDIPPED with ftw* if* fwal locutT iHtATtaa couoi 
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can be taken. 

Should high-level Class “C” AM modulation 
be desired, the modulator mav be inserted in 
the high-\"oltage lead of the final tube. A 
modulator capable of from 15 to 50 watts 
audio output will be retjuired, according to the 
final rf tube selected. Used as an AM trans¬ 
mitter then, one can reasonably expect the 
following performance; using an 832A in the 
final, the input for Class "C” AM phone 
operation will be 32 watts. The efBciency, (dc 
input to rf output) will run around 55% or so, 
which will result in an output of about 18 
watts carrier pow'er. On CW operation, this 
input may be raised to at least 40 watts and 
will result in a 22 watt output carrier. Using 
an 829B in the final, the input for Class “C” 
AM phone operation will be 100 w^atts. The 
efficiency wail run about 50% and will produce 
an output of at least 50 w-atts carrier power. 
On CW operation, this input may be raised to 
at least 120 w'atts and will result in a 65 
watt output carrier. The screen voltage and 
current will be about 200v dc and 30 ma. 
Grid current should run 10 or 12 ma. Keying 
is accomplished via a closed circuit key jack in 
the final cathode circuit. 

To convert into an SSB unit: Procure a 
second identical T-28/APT-1 unit and proceed 
as follows, referring to Fig, 3. The first step 
here is to replace once more the 6C4’s. This 


time, the crystal oscillator-tripler tube to be 
installed is a twin-triode 6J6 type. The crystal 
frequency will be 41.0 me, tripling in the 
second half of the 6J6, to 123 me. This fre¬ 
quency is then amplified by a new' buffer tube 
(6BH6) and this tube in turn chives the first 
832A high level mixer x ia its new grid coil. All 
up to this point assumes 21 me .SSB energy 
available from a 20A or something similar, in 
order to mix to 144 me. Should another SSB 
frequency be desired, such as 14 me, then 
the injection struig will have to be altered to 
suit. This was discussed at some length in the 
original article on the T-51A/ARQ-8 set-up. 
The plate \'oItage of the crystal oscillator 
portion of the 6J6, as well as the plate of the 
tripler, is regulated for best stability. This is 
procured from an external -1-150 v'olt regulated 
supply and these two stages should run con¬ 
tinuously, coming on with the heaters of all the 
tubes. The four new* coils to be wound will be 
L-1, L-2, L-3 and L-4. The first three are ordi¬ 
nary slug tune units resonant to either 41 me or 
123 me. The coil L-4 is to be resonated with 
the 832A tube input capacitance to 123 me. 
Coupling from L-3 to L-4 consists of two-turn 
links on either coil. A new grid-leak of 10k con¬ 
nects from the center of L-4 to ground. 

21 me SSB energy is fed into the cathode 
of the first 832A through the .500 mmfd 
coupling capacitor. The screen voltage on this 


^ 1 AtOHi -'iCiiHLE*' 







Figure : 

Added Components in red 
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835iA mixer tube is derived from a 5k, 5 
watt resistor from the 250 volt supply furnish- 
iiig voltage for the 6BH6 plate and screen and 
for the 832A mixer plate. 

Changes in the final stage to operate in a 
linear fashion, will first depend on tlie choice 
of tubes, either the 832A or the 829B type. 
The screen grid voltage dropping resistor may 
be adjusted so that the two OB2 regulator 
tubes fire properly to provide the regulated 
216 volts dc. The rollo coils associated with 
the plate circuit of the previous 832A mixer 
stage, the grid circuit of the final and the plate 
circuit of the final will remain as is. Unlike 
the AM modification just described using the 
829B tube, this SSB version will not require 
the substitution of a new final tank circuit. 
This is of course due to the lighter duty cycle 
of this mode of operation. It wn'Il be necessar>’, 
how'ever, to pro\ide some fixed bias for the 
final S32A/829B linear stage to set the proper 
resting plate current, which will be appro.xi- 
mately 10 ma for the 832A and 15 ma for the 
829B. This will end up around —15 to —2.5 
volts or so and may be provided by a small 
silicon supply with a variable pot for exact 
adjustment. 


As for power deli\^ered in the SSB version; 
Should the S32A be u.sed in the final, an input 
of from 3.5 to 4.5 watts pep may be used. This 
will result in an output of from 1-5 to 20 
Wyatts pep and wall be more than enough to 
drive any grounded cathode type linear 
amplifier, such as push-pull 4X250B’s to maxi¬ 
mum power on 144 me. Should the T-28/- 
-AKr-l be used as a complete transmitter 
without a following higher power amplifier, 
then of course, the choice should be the 829B 
tube (or perhaps an .5894). This tube w ill al¬ 
low' an input of some 120 to 150 w'atts PEP 
and will deliver on the order of from 60 to 
70 W'atts PEP output. Plate voltage may be 
anj thing on up to 750 volts. 

This particular unit w'as checked out at this 
station using an 829B tube with a i^late sup¬ 
ply of 600\' dc. The screen was regulated at 
the usual 216 volts and the final negative 
bias was approximately —2.5 volts. Resting 
plate current was 1-5 ma. With a two-tone 
test signal driving the final plate current to 
100 ma, an output of 30 watts average power 
was measured. Speech easily drives the unit 
up to the 70 W'atts pep output mentioned 
above. 


L, = Slug tuned ceramic form 14" dia—I 5 turns ^24 onem close wound. 
Lj,-L, Slug tuned ceramic form V 4 " dia— 9 turns #22 onem—long. 
L( = 10 turns #16 tinned V 2 " dia.—1" long winding—center topped. 

(Resonate all coils to frequency with GDO) 

fPrw 

6J6 632 A S32A/S29B 

OijCiLLATrjfl. THi[»UER 



F ? 

Added components In red. The "mixer'' lead (shown in block) coming from the meter switch 
should be connected to the center point of the resistor divider (shown fn red) rn the cathode of 
the first 332A. 

















































































































































The rollo coils will not require retuning 

unless excursions in frequency of more than 

several hundred kilocycles becomes necessary. 

#■ ^ 

A word about TVI. According to the local 
situation, it may be necessary in some loca¬ 
tions to go to a bit more trouble in the 
shielding of this unit, as well as filtering of 
the heater and plate supply leads. Standard 
de-T\T procedures should be used. Also close 
attention should be paid to a.scertain if any 
unwanted spurious products are present due 
to the mixing process. Be very careful to see 
that the injection frequency used to mix witli 
the SSB energy does not leak through the 
final. Either 130 me (used with 14 me SSB), 
or 123 me (used with 21 me SSB) must not be 
allowed to radiate. A reentrant cavity filter 
between the transmitter if feeding the antenna 
or between this transmitter and the following 
higher power linear, is excellent insurance 
towards helping prevent troubles of this 
nature. 

Further Suggestions 

The preceding work was an assignment project 
of the Central Technical Net of A.F. MARS 
in Texas and as such, several of the nnits were 
distributed to different workers for experi¬ 
mentation. 

One intere.sting variation originated with 
KSJHG Skeets Hogan of Atlanta, Texas, who 
came up with a very simple modification to put 
the T-28/APT-1 to work on NBFM on 144 
me. Essentially, this modification follows the 
above described AM vei’sion alterations, but 
with the following changes referring to Fig, 4, 
instead of using type 6BH6 tubes in the 
crystal oscillator-multiplier string as set forth 
in Fig. 2, K5JHG substituted a type 6AK.5 
for the crystal oscillator-doubler, and used a 
12 me crystal—doubling in the plate to 24 me. 
This then, drives into another type 6AK.5 
doubler with its plate circuit resonant to 48 
me. From here on out, the balance of the 
modification follows that of Fig. 2—that is—the 
48 me energy is fed into the first 832A tripier 
tube of the T-28/APT-1, and thence to the 
final. 

To accomplish the NBFM bit, a type 6SL7 
double triode tube is used as a speech ampli¬ 
fier with a carbon mike inserted in the cathode 
of the first section. The plate of the second 
amplifier section is coupled through a capacitor 
of .01 mmfd to the screen of the 6AK5 crystal- 
doubler tube. Apparently, the audio voltage 
from the 6SL7 impressed across the screen 
resistor of the 6AK5 modulates the electron 
stream of the tube, accomplishing a combina¬ 
tion of both frequency modulation as well as 


';)5Cu.li,90h . EUiiat.Ea 4 



fiCrUH^ 4 

some residual amplitude modulation of the 
crystal-doubler tube. Since the multiplier 
stages following this tube oi>erate under 
Class “C” conditions, the AM component is 
vii’tually washed out by the FM limiter action, 
and when multiplied to the final frequency of 
144 me, onlv NBFM remains. KSJHG uses 
this T-28/APT-1 NBFM unit as a driver for 
his 144 me 4X150A final amplifier as well as 
a driver for his 432 me tripler set. This ar¬ 
rangement appears to work very well on both 
144 me and 432 me and is mentioned as a 
further example of the versatility of the 
T-28/APT-1 surplus set. 

Other arrangements may also be used to 
produce frequency or phase modulation in the 
T-28/APT-1. Several schemes are discussed by 
Frank Jones in his “VHF For The Radio 
Amateur.” A very attractive scheme is the 
bridged-T type phase modulator uesd in con¬ 
junction with 8 me crystals and could con¬ 
veniently be adapted to this T-28 unit. 

. . . W5AJG 

On receiving 3 copies 

of 73 

Of strange status symbols I often have heardj 
But a three copy family s strangely absurd. 
There’s one for Me, and one for my films. 
And one for my Wife—that’s kind of silius. 
My son only eats it—he’s less than a year, ■ . 
Says my wife, . . Homebrew means some 
kind of beer?” 

Yet even so, I think the joke is immense. 

Not merely because it’s at Wayne Green’s 
expense. 

But in 73 humors endemic. 

And ’Twas easy avoiding a lengthy polemic. 
So like Egypt’s kham-sm-in March invariable, 
I need no fourth since that’s only bury able 

Similia Similibus Curantur 
Bob Robbins-KSHTB 
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TRANSCEIVER HIT PARADE 


HALLICRAFTERS 


liRlBO Trans¬ 
ceiver 349.50 

P150 AC Supply/ 
speaker 99.50 

P150 DC Supply 109.50 

MR 160 Mobile Mount 14.50 



COLLINS 


KWM 2 Transceiver 1150.00 

516 F2 AC Supply 115.00 

MP 1 DC Supply 198.00 

351 D2 Mobile Mount 120.00 

DRAKE 

TR 3 Transceiver 550.00 

AC 3 AC Supply 79.85 

MS 3 Speaker 19.95 

DC 3 DC Supply 129.95 

Mk III 6.95 


NATIONAL 


NCX 3 Transceiver 369.00 

NCX-A AC Supply/speaker 110.00 

NCX-D DC Supply 119.50 

$BE 


SBE-33 Transceiver 389.50 

SB 2-DCP DC Inverter 79.50 

SB-1 Mobile Mount 12.50 

SB-1 LA Linear 279.50 


SWAN 



Swan 400 Transcievers 375.00 

Swan 406 VFO 65.00 

Swan 420 VFO 120.00 

Swan 1117B AC Supply 75.00 

Swan 512 DC Supply 145.00 


.—\ 

Write for our Special 

Transceiver Packet 




WE SET THE PACE! 


Our realisfic, down fo earth pricing coupled with full 
guarantee and good service still leads the field. Remem¬ 
ber—We don't cloim to be the biggest—only the most 
reliable. We've been at it a long time—We have the 
know how. If you are not already a satisfied customer 
give us a try now. 

73 

Stan Burghardt W0BJV 

These Prices Aje Cash — No Trade 

BC 221P Frequency Meter I . . $ 49.00 

CENTRAL ELECTRONICS MM-2 Scope . 54.00 

CENTRAL ELECTRONICS 600L Linear .. 179.00 

CLEGG ZEUS Transmitter with supply . . 495.00 

COLLINS 30L-1 KW Linear ... 390.00 

COLLINS 32V3 Transmitter .... 195.00 

COLLINS SM-2 Microphone I/new .. 32.00 

COLLINS 75S3 Receiver, late serial #, l/new . 495.00 

DRAKE 2A Receiver . 169.00 

EICO 722 VFO . 44.00 

FINNEY A62 2/6 Meter Beam (like new].. 19.00 

GLOBE Chief deluxe transmitter .... 44.00 

GONSET GSB-100 SSB Exciter .... 225.00 

HALLICRAFTERS HA-2 two meter Transverter with P26 Matching 

AC Power Supply . , ..249.00 

HALLICRAFTERS HA-8 Splatter Guard . 15.00 

HALLICRAFTERS HT.32 AM/CW/SSB Transmitter . 299.00 

HALLICRAFTERS HT-32A AM/CW/SSB Transmitter .. 319.00 

HALLICRAFTERS HT-37 AM/CW/SSB Transmitter. 279.00 

HALLICRAFTERS HT-41 KW Linear . 229.00 

HALLICRAFTERS SR-150 Transceiver with P-150 AC Supply, 

P-150 DC Supply and Mobile Mount . .. 549.00 

HALLICRAFTERS SX-IOMHA . 159.00 

HALLICRAFTERS R-46B Speaker . 7.00 

HALLICRAFTERS R-47 Speaker . 7.00 

HEATH VF-1 VFO . 15.00 

HEATH TX-l Apache Transmitter ... 169.00 

HUNTER Bandit 2000 linear . 390.00 

JOHNSON VALIANT II factory wired (like new) .. 349.00 

JOHNSON RANGER 1 Transmitter ..129.00 

JOHNSON 122 VFO . 29.00 

JOHNSON 250-39 TR Switch 19.00 

JOHNSON 250-46 Phone Patch . 15.00 

JOHNSON Valient fac. wired, exc. ..199.00 

NATIONAL NCX-3 With AC Supply, Demonstrator with full warranty 399.00 

NATIONAL NC-300 with speaker 179.00 

P&H LA400C Linear Amplifier (like new) ... 119.00 

SBE33 Late model Transceiver ..... 319.00 

SBEl-LA Linear (like new) .... 229.00 

SBE-DC Mobile Inverter Supply . 44,M 

SWAN SW-120 Transmitter . 135.00 

SWAN SW-175 Transceiver . 179.00 

SWAN SW-12 DC 800 voft mobile supply . 79.00 


SPECIAL HALLICRAFTERS VHF PACKAGE: 

HA-2 Two Meter Transverter . 

.. .Regular 

$349.50 

HA-e 

Six Meter Transverter ............ 

.... Regular 

5349.50 

P*26 

AC Power Supply . 

, , , Regular 

$ 99.50 


OUR SPECIAL $499.00 

Cash Only 

$798.50 


WRITE FOR LATEST REVISED BULLETIN 

ISSUED MONTHLY 

AMERICA'S MOST RELIABLE DEALER 


BOX 

37A 



PHONE 

386 

5749 


WATERTOWN, SOUTH DAKOTA 




















































Correspondence from the Members 


Letters we bet you wonH see in QST 


Gentlemen: 

Thanks for your notice of expiration of my membership 
in the ARRL. 

In reference to the second paragraph on the expiration 
notice^ I have decidedly NOT valued my membership in 
said organization, inasmuch as it seems they are now 
making every effort to cause me to lose the Amateur Radio 
License (Conditional) which they helped me to get. 

Over the past omnths I have carefully studied both the 
pros and cons of the current controv'ersy which your or¬ 
ganization has promoted as regards mcentive Itcensnig, and 
I feel that the ARRL, which through never-tiring efforts, 
is even today swelling the ranks of Amatetrr Radio through 
the media of its organized classes, contests, certiheates, 
etc, has achieved the pinnacle of hypocrisy in submitting, 
without the concurrence of the membership which it 
claims to represent, a petition, the results of which must, 
according to one's viewpoint, either severely curtail the 
privileges of a large percentage of American radio ama¬ 
teurs or present a minority group of same with un¬ 
warranted (not iin-carned, but un-warranted) privileges 
at the expense of the larger group. 

I do not write this letter in argument to statistics^— 
you, not f, have the statisticians in employ, I do argue 
chat it is your campaigning which has created the current 
crowding of the amateur bands which you so deplore; Yet, 
while the right band deplores this crowding and soUcits 
legislation to alleviate it, tlie left continues to campaign for 
greater nicniebrship (and crowding) m the ranks of Ama¬ 
teur Radio. Neither do 1 refute the statements which im¬ 
ply that your fear the “young nations** of the world will 
have little sympathy for a group of radio amateurs in the 
United States, I do, however, to a considerable degree lis^ 
ten to tlie amateur hands in Europe, and at the same time 
study enough inlernatioiial politics to realize that the eli¬ 
mination of the privileges of a large group of U. S. licensed 
radio amateurs to the benefit of a minority thereof will not 
make one iota of difference to these “young nations” in 
their clamor for more of the radio spectrum* 

Front the above expression of my opinion, gentlemen, 
you w'ill perhaps have some inkling of the reason for my 
failure to renetv my membership, and for my campaigning 
within niy modest circle, for others to foUotv my example. 

I have for some years been a member of another or¬ 
ganization which claims to represent the desires of its 
membership, and from experience wdth it I have become 
highly critical of organizations which pay lip-service to 
representation, vow'ing never again to knowingly maintain 
connections with an organization which follows the "You 
boys just keep quiet and do what w’e tell you—we know 
what's best for you !” line. I refer to the Air Line Pilots 
Association, once powerful and with a fanatically loyal 
menil.ership; subject within the last two years to a de- 
v*astating internal political shapeup, including a loss of 20% 
of their paying membership—all as a direct consequence 
of a , , we know w'hat’s best , * /' philosophy, and an 
unwillingness to swallow ihetr pride, back down and fol¬ 
low the will of the membership. 

The purpose then, of this letter, is to answ’er a question 
and to ask one. The question “Why are you not renew’- 
ing your membership?” I have already answered* The 
question I direct to you is: Are you gentlemen of the 
ARRL board smarter than the deposed politicians of the 
ALP A—can you leant by their mistakes, or w’ill you, 
as they did, ignore the clamor of the members until the 
organization threatens to topple? 

Robert G. Gross, Jr. 
WA6YGX/DJ0IC 


Dear Mr. Hun toon: 

I received your form letter of welcoming me back to the 
League for another year. Before you go ahead and use 
my rejoining the ARRL as part of your statictics of be¬ 
ing in favor of the Leagues proposal RM-449, please read 
on* 

At the beginning of this fine mess that the League had 
started, my first thought was to let my time run out of 
being a member of the ARRL* Then with a little more seri¬ 
ous thought I decided that the right way is to do my best 
and help (by vote) put a director in office w'ho cannot be 
“brow’ beaten” and become a ^'yes-man”, once he re¬ 
turned to the “Home Office”, If enough areas would work 
on this program I believe the League would be in a 
much better position than it is now. 

So my main reason of rejoining the League is to cast 
my vote for a new Southwestern Division Director and to 
cast my vote (if wc are ever given that privilege by the 
League) against RM-499. I am sick and tired of reading 
of the so-called 16-0 voting by the Directors I 1 The ARRL 
has torn apart a fine organization and has set it back at 
least ten years I 

Not only am I a member of the ARRL. I have also 
joined The Institute of Amateur Radio* The ARRL 
Booster Pin I once proudly w^orc not sits in the dresser 
drawer, my efforts now will go to the I OAR to help 
make it a stronger organization* 

Maybe stronger competition w'ill make the ARRL sit up 
and take notice that they do not control as many of its 
nicmbcrs they think they do* 

The League is a great one for different contests, why 
don't you put your lieads together and come up with some 
types that w*ould make 10 and 15 meters the MAJOR 
bands* Help promote these bands now and v^e stand a 
great chance of keeping tliem. 

It is very true that the commercial field is looking at 
our bands for the relief of their crow'ed bands. But the 
way you plan is far from the answer. 

Donald A. Cofone, W6RDB 


Dear Sirs: 

I am returning the enclosed notice of subscription ex¬ 
piration i do not wish my subscription renewed* 

Since subscribing in 1956 I noted that QST w^as not 
aimed at the man w*ho was an “operator” and an “ama¬ 
teur”. The articles w^ere consistantly slanted toward the 
technician who was a semi-professional in the electronics 
field* Older hams told me at the time I received my li¬ 
cense that “you get the deep stuff in QST and useable 
information in CQ’’- As CQ in recent years has foUow-ed 
QST the hams now' refer novices to a new' magazine “73” 
for the same reason they used to recommend CQ* 

There is, of course, the matter of league membership* 
Yet, to support an organization, one must feel the or¬ 
ganization supports the majority of its members. This the 
league does not do. Whether it is in aiding those defend¬ 
ing themselves against a lawsuit aimed at all of us* or in 
recognizing that the vast majority of its members are 
general and conditional class (according to the leagues 
own figures) and setting policies accordingly, the league 
fails* 

Its officers consider themselves a technological elite for 
whom the FCC must make special provision in its regu¬ 
lations to the detriment of the majority of the member¬ 
ship, No organization can expect to receive membership 
support on such a self-centered policy. 
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Even tlic arguments put forth by the league in its plea 
for higher technical requirements for licensing are con¬ 
fused. In efiect it says: “Because manufactured rigs are 
better and cheaper than those a ham can make, a ham 
does not need to know so much—so we propose that he 
be required to know more.." This is certainly moving in a 
direction opposite to the presented evidence. Another 
bams petition giving the lower end of the CW bands to 
Advanced and Extra licenses for phone would deprive no 
one and still provide an incentive. These frequencies are 
empty and the CB's may get them (or commercial m- 

itcrcst J« 

As a condltionaJ licensee I do not appreciate the leases’ 
point of view that I hold a **Sears and Roebuck license ♦ 
An cx*army air corps radio operator-mechanic, I found 
the examination simple despite a 12 year absence from 
code operating* I am not only active in many public service 
projects, but originate many of them (see page 60, June 
1961 CQ)* Being a freelance writer I see that the local 
newspapers where I am stationed know we do more than 
cause TVI. I hold nothing against the hot soldering-iron 
types, but I make my contribution to ham radio too. 

^ OST has just not kept up with the “state of the art.“ 

Ross A* Sheldon K4HKD (ex K5UCH) 
Huntsville, Alabama 


FCC 

Rule 

Changes 

215 

The following rules changes have been made by the 
FCC, effective March 18th. 

§ 97*13 Renewal or modification of amateur operator U- 

cense. / i 

(d) Application for renewal and/or modincatton (change 

of address, etc.) of an amateur operator license shall be 
submitted on FCC Form 610 and shall be accompanied by 
the applicant's license* Application for renewal of unex¬ 
pired licenses must be made during the license term and 
should be filed during the last 60 days of such term* In 
accordance with the provisions of this quarter, made^timely 
and sufficient application for renew^al of an unexpired li¬ 
cense, no license wdth reference to any activity of a con¬ 
tinuing nature shall expire until such application shall 

have been finally determined. 

e) If a license is allowed to expire, application for re¬ 
newal may be made during a period of grace of one year 
after the expiration date. During this one year period of 
grace, an expired license is not valid. A license renews 
during the grace period wdl be dated currently and will 
not be backdated to the date of its expiration* Application 
for renewal shall be submitted on FCC Form 610 and 
shall be accompanied by the applicant's expired license, 
g 97.47 Renewal and/or modification of amateur station 

license. 

(a) Application for renewal and'or modification (ch^ge 
of address, etc.) of any station license shall be submitted 
on FCC Form 610. In every case the appliration shall 
be accompanied by the applicant’s license. Applications for 
renewal of unexpired licenses must be made during the 
license term and should be filed during the last 60 days 
of such term. In any case in which the licensee has, in 
accordance with the provisions of this chapter, made 
timely and sufficient application for renewal of an _ un- 
expired license, no license with reference to any activity 
of a continuing nature shall expire until such application 
shall have been finally determined. 

(b) If a license is allowed to expire, application for 
renewal may be made during a period of grace of one 
year after the expiration date. During this one y^r period 
of grace, an expired license is not valid. A license re¬ 
newed during the grace period will be dated currently 
and will not be backdated to the date of expiration. Appli¬ 
cations shall be submitted on FCC Form 610 and shall 
be accompanied by the applicant’s expired license. 
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S.W.R. BRIDGE and 
FIELD STRENGTH METER 



An excellent combination unit for either home 
station or mobile use . * , as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter. 52 ohm impedance. Will take a full kilo- 
v^att and can remain in the line all of the time. 

Grey metal case^ H x x 2 V 4 ** 0, 

with standard fittings, IVe"' Bright-vue meter, 
and detachable, telescoping antenna which ex¬ 
tends to 10%“. With instructions and schematic. 

QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 

"Norlhern California's Most Complete Ham Store" 

SINCE 1933 




























HEY! WIRE! 


OPEN WIRE LINE 



This stuff has about one tenth 
the loss of coax and costs about 
half as much. Use this where 
efficiency is of importance. 


300 ohm open line 
copperweld wires 
for strength 

100' .$2.15 .2 lbs. 

250'. $4.85 .4 lbs. 

500'. $9.70 .7 lbs. 


450 ohm open line 

also copperweld wire 

100'. $1.90 .2 lbs. 

250'. $4.50 .4 lbs. 

500'. $8.59 .7 lbs. 

ORDER DIRECT 

save 

Standoff 
Insulators 

.10/SI.50 1 tb. 

end . .10/$1,50 1 lb. 

end ..10/$1.75 11b. 


ond 



slots 

for 

300 

450 

600 

ohms 


noil end 
wood screvi 
pole clomp 


Pleose fttclvde postage — as below. 
Minimum order $5 please, US. only 

Postoge 300 mi 600 mi 1000 mi 1400 mi 1800 mi beyond 
First 2 lbs. .35 .39 .45 .51 .58 .64 

Eo.odd'tilb. ,06 .08 ,10 .13 .16 .19 



Letters 

Dear Wayne, 

r have never felt the necessity to write to an editor 
before, but considering^ the effect that the ARRL proposal 
would have on our w-onderful hobby of amateur radio I 
believe it is very necessary for me to express my views 
on the matter. 

When the ARRL first introduced its so-called ’^In¬ 
centive Licensing*' program I wasn't very impressed by 
the idea, since it would mean wasting time memorizing 
answers to more test questions, time which could be better 
spent experimenting or increasing operating proficiency; 
and this to retain what we already have! Other reasons 
for opposition soon came out, reasons which were con-* 
sistently more sound than those for its support. For one 
thing human nature cannot be changed by legislation. 
Congress tried to do so by amending the Constitution to 
prohibit the sale of liquor in the United States, thereby 
hoping to promote temperance among Americans; how¬ 
ever it soon became apparent that, if anything, more peo¬ 
ple were drinking because of this law than less, and the 
ISth Amendment was soon repealed. The current civil 
rights controversy is also a good illustration. Thus if 
amateurs are indeed a lazy lot, as the ARRL seems to 
think, stiffer tests aren't going to change things one bit. 

But I don't think that most of us are so technically 
ignorant. Many hams here in Moorhead have very well- 
equipped workshops and spend much time on home con¬ 
struction projects; it there any better way to bring home 
textbook data than in terms of practical experience wdth 
the theory involved? On-the-air discussions also often 
center around technical problems encountered wdth trans¬ 
mitters, antennas, etc. Hams lazy? I think not. 

Further, if this proposal were placed into effect it 
would cause a considerable increase in ivork and expense 
for the FCC, They would be compelled to spend large 
sums of money (our money!) devising and printing all 
of the suddenly required tests; moreover, since there is 
no differnce in calls among the Conditional through Extra 
classes it w^ould be very easy for the former to continue 
using the latter's ’’privileges” unless the FCC hired many 
more monitors to police us (more of our money). I have 
always favored minimum government inteiwention in any¬ 
thing, and this is certainly much more than minimum. 

These are all very good reasons for opposing the meas¬ 
ure, but the clincher appears, ironically, in QST itself. 
I am referring to the “Correspondence from Members” 
columns in several of the recent issues. After close 
scrutiny it became evident that there was more than 
chance involved in the order of the letters* One or t'wo 
would first appear opposing the measure, abruptly fol¬ 
lowed by one in favor of it arguing on the same points, 
as if to refute the previous points. This sort of spacing 
has been too consistent to be mere coincidence. Does the 
ARRL have so little confidence in the merits of the pro¬ 
posal that it must resort to tactics such as these to win 
approval of it by us amateurs? Does it, indeed, have any 
merits good enough to have it forced on us by govern¬ 
ment decree? 

I ani sure the ARRL is sincerely interested in improv¬ 
ing the technical calibre of amateurs in general; but there 
are means of doing this that are much better than such 
drastic proposals. One of these is to change the structure 
of QST magazine. At present only about a third of the 
magazines is devoted to technical material; w-hat is there 
is excellent, but there isn't enough of it. Even the ads 
lean very heavily toward commercial gear. So why not 
have QST feature more theory and construction material 
and solicit more ads concerning parts needed in homebrew 
equipment, rather than placing so much emphasis on 
operating and completely commercial gear. 

However, if we still must accept more government con¬ 
trol there are still better ways of accomplishing it, and 
much less expensive too. Begin by giving Advanced and 
Extra doss licensees their own distinctive calls; then give 
each of these two classes phone privileges on small por¬ 
tions of what are now CW only segments. This would 
be true incentive licensing. The higher grades would then 
become real status symbols, and be something to work for. 

So I believe that this proposal is not only unnecessary 
but also very unwise. Thank you for giving me this op¬ 
portunity to express my opinions. 

Dave McFarland, WA0DAM 
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HERE IS A PARTIAL LIST OF OUR QUALITY RECONDITIONED HAM GEAR, FULLY GUARANTEED, 
AND SHIPPED PREPAID WITHIN THE CONTINENTAL U. S. WITH CASH ORDERS. 


RECEIVERS 


COLLINS 75A-1 . $179.00 

COLLINS 75A-4 . 425.00 

COLLINS 75S-1 379.00 

ELMAC PMR-6A W/DC POW SUP . 39.50 

GONSET G66B W/3 way pow sup .. 89.00 

DRAKE 2A . 189.00 

drake 2B. 209.00 

HALLICRAFTERS SXIOIA . 239.00 

HALLICRAFTERS SXllO .. 119.00 

HALLICRAFTERS SX117 . 269.00 

HAMMARLUND HQllOC . .. 139.00 

HAMMARLUND HQ145C . 179.00 

HAMMARLUND HQ170C . 219.00 

HAMMARLUND HQ180C . 299.00 

MOSLEY CM-1 .129.00 

NATIONAL HRO-60 W/5 colls. 279.00 

NATIONAL NC-101 . 109.00 

NATIONAL NC-173 . 75.00 

NATIONAL NC-183D 165.00 

NATIONAL NC-270 . 139.00 

NATIONAL NC-300 . 189.00 

NATIONAL NC-303 . 289.00 

RME 4350A. 119.00 

RME 6900 . 189.00 


TRANSMITTERS 

B&W 5100 , 149.00 

CENTRAL ELECTRONICS 20A . 119.00 

COLLINS 32V1 129.00 

COLLINS 32S1 . 449.00 

ELMAC AF-67 . 59.00 

ELMAC AF-68 . 129.00 

GLOBE CHIEF . 29.00 

GLOBE SCOUT 680 .. 45.00 

GLOBE 755A VFO . 39.00 

GLOBE SIDEBANDER . 59.00 

GLOBE MATCHER AT-4. 34.00 

GONSET COMMANDER . 39.00 

GONSET GSB-lOO . 225.00 


HALLICRAFTERS HT-32A .. $389.00 

HALLICRAFTERS HT-32B (like new). 575,00 

HALLICRAFTERS HT-37 .. 289.00 

HAMMARLUND HX-50 . 275.00 

HARVEY WELLS T-90 . 69.00 

HEATH APACHE . 179.00 

HEATH WARRIOR . 215.00 

H EATH DX-35 . 34.00 

HEATH DX-40 .... ... 39.00 

HEATH DX-60 . 59.00 

HEATH DX-lOO. 95.00 

HEATH HX-20 . 199.00 

HEATH SB-10 59.00 

JOHNSON RANGERS . 119.00 

JOHNSON VALIANT II 335.00 

JOHNSON VALIANT II (new demo) . 420.00 

JOHNSON NAVIGATOR . 119.00 

JOHNSON INVADER 200 325.00 

JOHNSON INVADER 200 (new demo). 495.00 

JOHNSON INVADER 2000 (like new). 750.00 


TRANSCEIVERS 

COLLINS KWM-2 (with AC pack). 945.00 

COLLINS CC-2 Carring Case . 49.00 

GONSET G-76 w/DC supply ... 275.00 

HEATH HP-10 pow sup for Swan . ... 44.00 

HEATH HP-20 pow sup for Swan . 39.00 

HEATH HW-12 (75 meters) .-. 125.00 

HEATH HW-22 (40 meters) . 135.00 

SWAN SW-117AC supply. 85.00 

SWAN SW-120 (brand new) . 199.00 

SWAN SW-140 . 165.00 

SWAN SW-175 . 165.00 

SWAN SW-240 (near new) . 259.00 

LINEARS 

B&W LPA-1 . 275.00 

HALLICRAFTERS HT-33 . 325.00 

JOHNSON COURIER .115.00 


P & H LA-400 ... flS.OO 


“THE STORE OPERATED BY HAMS FOR HAMS” 
K6L0S, K6GCD, K6DXD, K6EF, K1SFQ, W600E 

MISSION HAM 
SUPPLIES 

3316 Main Street 
Riverside 3, California 92501 
Phone 683-0523 (area code 714) 


I Mission Ham Supplies 


OROeR 

TODAY 


3316 Main Street, Riverside 3, Calif. 92501 

I Attn: Bill Hutiquist, K6L0S Ship me the following: 

I- 

I 
I 


I 

I 


PLEASE PRINT 


1$ ...enclosed. Cash orders prepaid within continental United | 
I States, I 

I Name __ Call.. -j 

I 

I Address. 

I 

\ 

I 


City_ 

□ Put me on your mailing fist. 


Zone. 


.State. 
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Our Readers Answer 
CQ^s Editorial 


Dear Wayne: 

Well, well, well . . , CQ finally got off the fence. I 
wonder who pushed them? 

I fully agree with the Editor of CQ tliat one should 
be a little bit more sure ot his facts before running edi¬ 
torials, but I guess he wasn’t too worried about this be¬ 
cause he was leaving anyhow* 

Just for the amusement of it, lets see what he said: 

1, “The time ^‘To Be Counted” statistics were written 
before the ink was dry on the February issue/' As 
you will note this answer to a May editorial ap¬ 
pears ill the June issue and Wayne did not have to 
skip a month to answer it. So much for that. 

2* "The CQ proposal was warmly received.*' No argu¬ 
ment, it should have been, as it was completely 
unoriginal and on tlie only point that was raised, 
i.c* power increase, they took their tumps* Any 
active ham would have known this would happen. 

3* “They have made no proposal before the FCC”, 
real safe isn't it, to have a proposal and make no 
proposal. 

4, Yes you have more than just one call as do thou¬ 
sands of other amateurs who also possess a citizen's 
band call, including the editor of CQ and his boss, 
the son of the publisher of CQ, (By the w^ay 
Richard, isn't it time you at least tried for your 
General?) 

5, An accounting of the monies of the Institute of 
Amateur Radio was presented to its Board of 
Directors and appears in the previous issue of 
‘73’ and prior to any requests for same. It clearly 
shows zero expense rcmibursement. How much has 
CQ spent to benefit anyone but CQ. 

6, CQ claims that your petition to the FCC is simi¬ 
lar to theirs. Your petition was filed February 20th, 
before the March issue of CQ was out after having 
first appeared in the January issue of ‘73’ (you 
will note that this is the required time, according 
to CQ to do a copy job) so . . . assuming it is 
true that the proposal appearing in CQ is similar 
to yours and yours appeared two months before 
theirs, I leave it to you as to who is the copycat* 

I would suggest that engaging in a name calling contest, 
you check your own skirts to make sure they are clean, 
The ARRL was invited to check the count and postmarks 
on 73*s ballot. Neither they, nor CQ requested to do so. 

Sounds like the old saying, “Don't confuse me with 
the facts, my mind is made up.” 

1 sincerely hope the CQ Editor enjoyed his name calling 
game^ and “when did you stop beating your wife” type of 
questions. Every child is entitled to a tantrum once in 
awhile* 

Good luck on his next job* 

loAR Member 
New' York 

By W4RLS 

CQ Magazine in its May, 1964 issue, contained an edi¬ 
torial headed “Zero Bias,” which was nothing more than 


a character attack upon Wayne Green, the editor and 
publisher of 73 Magazine, Numerous comments have al¬ 
ready been made on the air by various amateurs to tlie 
effect that character assassination like this has no place in 
the pages of purportedly responsible publication, and it is 
certain that the heading of the column U unworthy and 
untrue, in view of its obviously heavily biased content. 
This writer would label the column “Zero Potential,” be¬ 
cause it certainly is totally without voltage in our eyes! 

Wayne Green normally needs no help in defending him¬ 
self, and that is not tlie purpose of this letter. My purpose 
is simply to protest this kind of vicious attaclc m priui on 
anyone. 

First, the accusation is made that Wayne tallied the votes 
on his postcard poll concerning RM-499 before the ballots 
were distributed. This is the sort qf irresponsible approach 
which Mr. Goebbels used to such good advantage about 
thirty years ago in Germany, Wayne has offered in the 
May issue of 73 to allow the ballots to be audited and 
has asured the A.R.K.L. that every ballot which they 
have been informed was mailed in favoring RM'499 is 
definitely included in the group. The entire collectian is 
there, and before anyone hurls tlie He at Mr. Green, that 
someone ought to accept his invitation to audit those bal¬ 
lots! The results of his poll, eighty per cent opposed to 
RM-499, are borne out in my eyes by virtue of the fact 
that examination of the file which the FCC has compiled 
on RM-499, previously reported in 73, showed the same 
ratio of opposition. 

The second accusation is that 73 Magazine changed its 
attitude on incentive licensing. Whether it did or not is 
not the question, for certainly CQ did the fastest turn* 
about on record on its March issue! From a position of 
abject camp-following, swallowing the A.R.R.L. line hook 
and sinker, suddenly CQ Magazine discovered that there 
were possible methods of incentive licensing other that 
RM-4991 Evidently, the editor of CQ has been reading 
Monitor! Since I orginated the so-called W4RLS Plan, 
w'hich has by far the most support of all the proposals in 
the FCC file, based on the signatures in that file, I am 
particularly gratified tliat both 73 Magazine and CQ Mag¬ 
azine have adopted similar positions. Nevertheless, I do not 
consider that 73 turned its coat, since the position now 
occupied by 73 is, to my view, not inconsistent with its 
previous opposition to the A.R.R.L* form of “Incentive 
Licensing”, The position now adopted by CQ on the other 
hand, is in direct opposition to its editorial position to 
which it held through Febniarj', 1964, and then suddenly 
turned ISO degrees out of phase in the March issue of 
the magazine, with no explanation and no apology for the 
sudden turn in direction. The editorial in CQ further ac¬ 
cused Wayne of deliberately misguiding his reads, of malice, 
and of himself ioining the ranks of “Me TooVrs.” Now 
the CQ editor made lits determination of “Deliberately” 
misguiding his readers, and how he arrived at his conclu¬ 
sion of malice, he does not explain. He offers no evidence. 
Perhaps he can read minds? Accusations like this have no 
place in the field of honorable discussion. Nor do I believe 
Wayne to be guilty of the accusation that he has also be¬ 
come a “Me Too'er.” What he advocates in his currently 
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peiuling J'"CC petition CRA1*577) is closely parallel to the 
W4RLS Plan, and is greatly dilTerent from RM'499, I 
happen to be in position to refute the accusation that 
Wayne borrowed his proposal from CQ Magazine. I had 
been in correspondence with Wayne for several months 
concerning the \V^4RL.S Plan as opposed to RM'499, and 
I know that Wayne’s own version of this approach to 
incentive licensing was his own and was not borrowe<i 
from the March issue of CQ Magazinet Quite the con¬ 
trary, 1 strongly suspect that both plans, that of Wayme’s 
and that of CQ’s, were greatly indebted in their inspira¬ 
tion to the W4RLS Plan I 

The '"Zero Bias’* editorial contains an entire paragraph 
amounting to no more than a character assassination at¬ 
tack, a mere diatribe, and reflects more discredit on its 
author than it possibly could upon its target. I am also 
in position to know that the accusation leveled at Wayne 
of organizing he Institute of Amateur Radio Just to grab 
off $10.00 donations for his own pocket is utterly false. 
I am one of the organizing directors of that organization, 
and am gijiiig on record here and now as stating that not 
only has Wayne offered free space in 73 Magazine to re¬ 
port the doings of the Institute, but that every dime of the 
money lias been accounted for, is in the possession of the 
Institute, \vhich is duly incorporated, and that Wayne 
refused payment for the free space in 73 Magazine, de¬ 
spite the fact that the directors did not think it was fair 
for the Institue to ride free and urged him to accept pay¬ 
ment, ITc staled that he wanted to go “the last mile'' in 
order in every way to show tliat he had no profiteering 
motiv^e ill connection with the Institute. He wanted to 
protect the Institute from the sort of false accusation as 
the one under discussion. 

Certainly, a subscription to 73 Magazine is extra. The 
purposes of the institute are strictly limited to an at¬ 
tempt to benefit amateur radio. It is not the purpose of 
the institute to boost a magazine. The directors expect to 
run the institute and try to carry out its program and 
purposes which are intended to supplement those of the 
A.R.R.L., and to fill in the areas where A.R.R.L. either 


will not or cannot take llie necessary action for the bene¬ 
fit of amateur radio. 

I do not pretend to agree with any one person fully, 
nor to claim perfection for anyone, including myself. 
Nevertlieless, I am proud to be associated on the board 
of lOAK with such men as the follow^ing: Bill Ashby, 
K2TKN; Wells Chapin, W2DUD, Lloyd Haslam, 
\V3AYA; Maurice Htnden, W6EUV; Harry^ Longerkh, 
W2GQy /4; Ed Schaad, WA4PDX {W9A1Y) ; Howard 
Pyle, W70E; Warren Cannefax, K4AQV. 

Harry Longerich is already on the ground in Washing¬ 
ton, D. C. as the institute's representative, ‘iobbyist” if 
you want to call him that. At any rate, amateur radio now 
has a nian in Washingon, on the spot, for the purpose of 
selling amateur radio to our own government. The edi¬ 
tor of CQ Magazine ought to spend bis time thinking up 
or at least boosting progressive ideas to help the cause 
along, rather than wasting his time, words and venom in 
persona! attacks on others* 

Foy Guin, Jr*, W4RLS 


Letter 

Dear Wayne; 

Just a note in connection with your editorial in April 
73. I would like to say that I feel your idea of giving 
considerable space in 73 to the qualifications of persons 
running for the position of ARRL director is a fine idea. 
During the last southw'cstern election I was fortunate 
enough to hear equal time speeches given by all candi¬ 
dates at the Los Angeles Council of Radio Clubs. Needless 
to say only a small fraction of the division’s voting ama¬ 
teurs had such an opportunity, and the small biograhy 
with the ballot is certainly not enough. 

Best wishes in connection with the lOAR and the 
“man in Washington’^ projcct- 

Harvey 

WA6KZI 
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Using 416B and 8058 Tubes 
as 432mc Preamps 
in the CFN-46ADT 


Leroy May W5AJG 
9428 Hobart St. 

Dallas, Texas 

Photo credit: Jim Dungan, Dallas 


In 73 Magazine for November 1963 there 
was described a 432 me converter using the 
surplus Navy type CFN-46ADT, rf to if con¬ 
verter. This was a transponder type military 
unit as used with a companion radar installa¬ 
tion. Towards the last of the article, under 
“Further suggestions,*’ it was stated that the 
substitution of W.E. 416B planar triodes, in 
place of the original 2C40’s in the rf stage 
would improve the operation of the converter 
in a very substantial way. 


It was further stated that the type 8058 nu- 
vistor type had also been substituted for even 
the 416Bs in an effort to evaluate the per¬ 
formance of this newer type RCA tube. 

The first thought which will probably come 
to mind is; wliich will be the best—the 416B 
or the 8058? Which route should I go? Tiffs 
is a tough question, and some aspects of the 
problem will first be discussed, thereby per¬ 
haps helping one to decide which road to take. 

Here at W5AJG we have modified two of 



Photo showing modificotions to the cathode tanks of the 46ADT to adapt for 
416B gold plote planar triodes in place of the original 2C40/446B type tubes. 
Tank on the left is the modified one. Tank on right is the original unmodified one. 
Input coax is coupled in to the bottom of the cathode line Tot tube) on the left 
hand line in contrast to the right hand tank where it is coupled in further towards 
the ground end of the inner conductor. 

Silver plated fingers on the left bond tank are bent inwards to firmly contact the 
cathode shell of the 416B tube. 

A quarter inch copper tube extension of the plate cup mokes up for the totol 
length deficiency of the 416B tube version. 
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the 46ADT units. The first allows us to try 
416B type tubes in the two rf stages. The 
second 46ADT chasis allows us to try the two 
rf stages of 8058 nuvistors. The two units are 
quickly interchangable into the same mixer 
system and thence through the remainder of 
the receiving setup. In six months of service 
on the 432 me band, using out of tov\Ti signals 
for comparison purposes, we can truthfully say 
that we can not tell any practical difference 
between the two tube types. Therefore, in 
nearlv all cases, we feel the clioice would be 
made for other practical reasons—as to whether 
it would be 416B's or 8058’s on 432 me. 

One or two of these practical reasons might 
be explored a bit before we proceed. The 8058 
nuvistor sells for $13.25 at the present time. 
Right off then, an expenditure of $26.50 must 
be immediately jusUfied. As against this, the 
416B’s will cost nothing—in the majority of 
cases—or at the most, three or four dollars 
per tube. How important is money, anyhow? 

Ease of construction? Well, the 8058 s will 
probably be the easier to get built and plugged 
in, but there is no great advantage one way 
or the otlier. One of the most attractive tilings 
about the 8058*s will be the absence of any 
blower—and the low plate voltage required. 
Using the 416Bs at maximum rated electrode 


voltages, a blower is definitely necessary. Us¬ 
ing them at reduced ratings, both as to plate 
and heater voltages, blowing is definitely not 
necessary. This latter condition is the arrange¬ 
ment that is used and will be described for the 
416B’s as used in the 46ADT unit. 

To boil it all down then—this means if you 
have the dough, go 8058’s. Even if you are 
rich (but tight), or if you are plain stinking 
poor, the 416B’s will be the route for you. 

K5JHG, Skeets Hogan of Atlanta, Texas, 
first suggested the feasibility of modifying 
existing surplus quarter-wave coax-cavity tanks 
to accept the 4166 gold plated triode tube. 
Many of tliese WWII surplus units were de¬ 
signed to use the then new 446A/B or 2C40 
type planar-triode tube and with small changes, 
can be made to work excellently with the 
416B type, which is of coiuse, much superior 
in its perfonnance. The majority of these sur¬ 
plus tank circuits are beautifully built, silver- 
plated and are unusually stable devices with 
no signs of monkey business, even when used 
in cascade fashion. The 46-ADT is such a unit. 

Before going further into details of the con¬ 
version, a word about the method of testing. 
It must be stated that no test equipment was 
available to actually measure the absolute 
noise-figure of the units. A simple diode noise 
generator was on hand and was used to start 
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2 rf stages of the 46ADT unit. 


witib, but as stated earlier, our best method 
turned out to be actual “on the air” signals, 
coming from either K5JHG, located about 
175 mdes distant, or from W5HPT, located 40 
^t>und miles away. On both these test signals, 
the antenna was nulled for a very weak signal 
in those cases when the band was treating us 
well. On other occasions, when signals were 


naturally weaker, the nulling process was not 
always necessary on the 175 mile circuit. Both 
of these stations possess automatic wheels 
and they would graciously put their transmit¬ 
ters on the air for extended periods while the 
various pre-amplifier combinations were tiied. 
Ordinary 432 me signal generators were of 
little \nlue after one was in the ball park, as 
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Modifications in red of originaf circuit to 
use 416B type tubes. 
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the signal could ne\'er be counted upon to 
completely arrive via the antenna. These out- 
of-town signals have only one way to arrive 
and comparisons were easily made with front- 
end tuning and tap adjustments easily detect¬ 
able. 

This is admittedly not a very scientific ap¬ 
proach, I suppose, but unless one can borrow 
hundreds of dollars worth of test gear to do 
the job, this practical S/N method just de¬ 
scribed will certainly work, and really, all 
this noise-figure business simmers down to 
just how good or bad our S/N ratio actually 
turns out to be on that QSO. At least, this 
“bonehead” method takes in the antenna and 
transmission line during the tests—something 
a noise generator can not very well do. It was 
definitely foiind that the proper time to com¬ 
pare anything in the way of rf amplifiers on 
432 me, was when the band was poor—not 
when the band was hot. Anything works then, 
and comparison is difiBcult with extremely 
strong signals. 

Now about voltage and air on tlie 416B’s. As 
far as electrode voltages go, this unit using the 
416B tube was operated at reduced heater and 
plate potential. The heater voltage was set at 
from 5.0 to 5.3 volts ac, and the plate voltage 

CHeCAiRt) OWD tanks tCATHOO£) AND L «OB 


was adjusted from 70 to 105 volts dc. At these 
values, it was found unnecessary to provide 
air on the seals of the 416B’s, even though the 
cavity construction bottles up the tubes pretty 
much. All tubes tried worked well and the 
average plate current with cathode resistor 
values of 39 ohms, was on the order of 4 to 
6 ma. 

Increasmg the heater voltage to 6.3 volts 
ac, and the plate voltage to the recommended 
maximum of 250 volts dc, did not make any 
useful difference in the received S/N ratio. Us¬ 
ing such increased voltage will necessitate air 
blowing on the tubes. As previously stated, 
this may not be the ideal way to measure, but 
invariably whenever a weak signal was 
received with the lowered electrode voltages, 
raising the heater and plate voltage did 
nothing at all in a practical way of helping 
the received signal against received noise. Con¬ 
versely, with the higher voltages and air on the 
tubes, the received signal was nulled by the 
antenna to where it was just copyable (CW) — 
then decreasing the voltages did not put the 
signal under the noise as might be expected. 
K5JHG also made this type of test and reports 
similar results. Only when one gets ahold 
of a really “flat” 416B does increasing the volt- 
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ages help the situation. As long as the tubes 
were drawing from 4 to 6 ma of plate current, 
the results were always the same as far as a 
practical QSO was concerned. No doubt the 
transconductance is lowered with lowered 
electrode voltages, but as stated earlier, the 
416B is a pretty good tube, even working 
under such conditions. 

Other questions were raised during the 
testing of this unit and one of these was the 
proper way to couple in with the antenna to 
the cathode element of the 432 me tanks 


modified for the 416B tube. Checking the 
specs of the tube, it was found that the input 
capacity of the 416B is about 7.5 mmfd as 
against the 2.8 mmfd of the 2C40/446 type. 
Of course this will alter the original 
tuning characteristics and input impedance, 
and in an effort to get some kind of 
an answer, various tap positions were tried, 
starting at the ground end and working up 
towards the cathode point. Again using the 
175 mile distant test signal and with the an¬ 
tenna nulled for the weakest possible CW 
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signal, it was found that nothing was gained 
by tapping down the cathode lines towards 
the ground end. Inv'ariably, the best S/N input 
coupling point was found to be riglit at the rf 
cathode connection of the tube. It is possible 
that a small variable capacitor inserted in the 
antenna lead may help in some cases, espe¬ 
cially if some type of interference or spurious 
signal is present, but suca and arrangement 
really did nothing on the particular antenna 
and transmission line used at this location. If 
for some reason, it appears advisable to isolate 
the antenna, a 50 mmfd or more capacitor can 
be left in series with the antenna lead, but the 
system should be checked with and without the 
capacitor to determine if it degrades the S N 
ratio. 

Should the vswn of the antenna-transmission 
lijie combination not be of the best, a re-entrant 
type of 432 me resonant cavity will help in 
some cases.* This is inserted between the trans- 

* See QST, February 196], page 65, 

mission line and the input to the 416B stage 
and could assist in offering the proper type of 
load to the input tube. 

Under these conditions, then, it would ap¬ 
pear that a broadly resonant 432 me cathode 
circuit is about as good as one can do. As 
soon as the antenna is coupled in, attempts to 
actually tune such a broad input circuit with 
a small capacity element are of no avail. 

Modification to 416B's 

The photograph showing the 46ADT catliode 
tanks will reveal the changes to do the job. 
First off, the right hand tank is the unmodified 
component and it can be seen along with the 
original 446B tube in place in its plug-in- 
asscmblv. The tank on the left is the new 
416B arrangement. This modification will 
necessitate a socket capable of accepting the 
416B tube, which you will liave to acquire 
along witli the tube and presumably from the 
same source—and this new plug-in arrange¬ 
ment is to be made the same total length of 
the right hand unmodified unit. A piece of ii” 
copper tubing with the end slit is used to make 
the difference in total length of the structure 
and will fit into the contacting fingers of the 
446B receptacle. .Ml the necessary rf chokes, 
cathode resistors, etc. can be fitted in the in¬ 
serting socket shell as formerly. 

Comparing further the two tank pots, it may 
also be seen that the silver-plated contacting 
fingers have been bent inwards on the left 
hand unit to perform a snug fit w'lien the 416B 
tube is plugged in, and these fingeis of course 
engage the rf cathode shell of the tube. Other 
changes will be the clipping out of the small 
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Here's the hottest srdebgnd rfg on the market— 
o compFete SSB/AM/CW stotion wtth a conserv- 
otive 200 watts of SSB punch at a price less than 
competitive transmitters or receivers only] Com¬ 
plete coverage of the 80, 40 and 20 meter phone 
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to make operating easy^—VOX or push-to-tolk op¬ 
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At hading ehctronic distributors 

BARKER & WILLIAMSON, Inc. 

BRISTOL, PA. / Phone 215-788-5581 



COMPLETE UNIT 

n9.95 


JUNE 19S4 


71 




































REDLINE 

Though we've advertised hundred-dollar converters, 
our biggest seller is our HJC-50. This little nuvistor 
converter is unbeatable for all but the most exacting 
applications. The circuit is simple ... so simple you 
wouldn’t expect that it took weeks and weeks of exhaust* 
ing diddling before we had every aspect of it opti* 
mumized. The idea is to have just the right amount of 
gain so you can drive your receiver well, but not 
enough to run into overload problems. The grounded- 
grid 6CW4 provides an extremely low noise front end 
and contributes greatly to the 3 db noise figure which 
we strive to better with each unit. A 6U8 crystal con¬ 
trolled triode oscillator and pentode mixer keeps the 
noise low and the gain up. 

The 6.3 volts and 1 ampere and 150 volts at 40 ma 
required to power the HJC-50 can easily be borrowed 
from your communications receiver ... or supplied 
by our HJS power supply which is designed to plug right 
into the HJC-50 ($9,951. 

The HJC-50 permits you to tune the six meter band 
by tuning your communications receiver between 14-18 
me. 

The HJC'50 is available by direct mail from Redline, 
Jaffrey, New Hampshire. It is completely guaranteed: 
your money refunded if you want it back for any reason 
whatever. 

Price: $31.95. 



JAFFREY, N. H. 


2.0 mmfd ceramicon capacitor from the right 
hand unit, and the elimination of the two 
original cathode tuning discs, since the in¬ 
creased input capacitance of the 416B tube 
renders these unnecessary. Actually the left 
hand tank shows the variable disc still in but 
screwed back as far as possible. It is unneces- 
saiy and was later completely removed. 

The last change concerns the input coupling 
tap. In the right hand unmodified tank, the 
antenna is tapped in close to the ground end 
of the cathode line. In the modified left hand 
unit, a new opening is drilled hi the outer 
cylinder and the antenna coax input is secured 
to the rf cathode end of the line, as per the 
earlier discussion on the subject. 

After these changes, the unit is rebolted to 
the chassis, power applied and plate circuits 
tuned. Nothing whatever is done to the out¬ 
put plate circuit located underneath the chassis. 
A slight returning of the plate control is all 
that is required. The 46ADT may be tested 
with this one modified rf tank or, if one desires, 
both rf stage tanks may be modified at one 
time and tlien rebolted to the unit for trial. Be 
sure to adjust the resistors in the plate circuit 
of the unit to produce the newly lowered 
plate voltage for the 41 SB’s. Also take means 
to reduce the heater voltage on the two tubes 
to the lowered value previously given. 

Results 

A unit of this sort, using the two modified 
cathode tanks of the 46ADT was tested on a 
commercial broadcast STL link operating at 
450.15 me, ahead of a commercial GE receiver 
which used an 6AJ4 rf stage. The results were 
remarkable. A gain in excess of 20 db was 
expected and was achieved, but the improved 
S/N ratio of the received signal was impressive 
indeed. 

Several hundred kilocycles of the band can 
be tuned before readjustment of the plate tun¬ 
ing is required. All in all, considerable improve¬ 
ment of the 416B’s over the 446’s will be im¬ 
mediately apparent. 

Modifications Using the 8058's 

Should the nuvistor 8058’s be available to 
you and it is desired to utilize this tube type, 
proceed as follows: 

First off, discard tire two cathode tanks 
entirely. On second thought, do not discard 
but keep around for a quick comparison using 
the just modified 416B scheme. Merely unbolt 
from the 46.ADT chassis. If you chose to dis¬ 
regard the 416B route, the original 446B 
tubes and tanks can also be bolted back and 
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tried at any time to get a comparisoil with 
the new 8058’s. 

\V5QOA of Dallas dreamed up the following 
method for a simple and effective mechanical 
mounting to replace the 416B’s or 3C40A’s in 
the 46ADT. The idea here will be to con¬ 
struct a couple of adapters which will mount 
the 8058’s and their necessary component 
parts and these adapters to plug into the plate 
circuit chassis holes left vacant by the removal 
of the two cathode tanks (L-601 and L-603). 
Two photographs are shown that should cover 
the details rather well. One photo shows the 
adapters before plugging in, and the other 
photo shows the adapters plugged in and 
operating. 

To build the adapters, refer to the sketch 
showing details of dimensions. A couple of 
pieces of flat brass stock, 1/4 inches and 
about 1/32" thick should be fashioned, as per 
the sketch, to mount the various components. 
These plates will then be soldered to brass 
rings or washers carrying proper dimension to 
allow the nuvistor sockets to be mounted 
therein. 

The three necessary rf chokes, two capaci¬ 
tors and one resistor will all mount on each 
brass plate. RF input to the stages will arrive 





Photo showing the 8058 adaptors before 
plugging in the 46ADT chassis. 

The two brass plates carrying the necessary 
components and the nuvistor sockets are 
visible. Also the silver-plated fingers on the 
grid grounding discs on the chassis can be 
seen to be bent upwards thereby effectively 
grounding the adaptors when they are 
plugged in. 

The rf coming into the 1st stoge is via the 
8 inch length of RG-58/U and the rf coming 
into the second stage is via the same sort of 
deal. 

The mixer in this photo is not used. This was 
to test the 2 rf stages only. 

A couple of spring brass clips mounted on 
stand off insulators (up close to panel) are 
used to hold down the adaptors when they 
are plugged in. 



This photo shows the 8058 adaptors plugged 
into the 46ADT chassis. 

The silver-plated fingers of the grounding 
disc grounds the adapters (which grounds 
the grids of the 8058). 

The spring brass clips or straps hold down 
the odopters firmly. 


via a piece of RG-58/U coax cable about 8 
inches lotig. Ordinary PL-259 type UHF plugs 
are used to connect to the chassis connectors 
of the 46ADT, as were the previous used 
tubes. Insulated tie-points on the brass plates 
provide means for mounting the parts. 

The photograph showing the adapters un¬ 
plugged will also reveal how the .silver-plated 
fingers of the grid grounding discs on the 
chassis have been bent upwaids a bit to firmly 
engage and ground the adapters holding the 
nuvistors sockets. A couple of spring brass 
strips mounted on the tops of the stand-off 
insulators are used to hold firmlv down the 
adapters into the chassis holes. No shielding 
between the two 8058 stages will be necessary. 
Everything is stable. The two leads taped to 
tlie RG-58/U pieces of coax are the heater 
leads. No changes are necessary in the plate 
lines L-602 and L-604. The 8058 plate caps 
are the same diameter (/4") as the 2C40’s or 
the copper tube extensions of the 416B’s. 

The series resistors in the plate supply leads 
should be chosen to allow 105 volts to feed 
the 8058 plates. Each tube will draw ap¬ 
proximately 10 ma. The lieater voltage should 
3e the fuU 6.3 vac. No air is necessary on the 
tubes. 

After the adapters are plugged in and power 
applied, retouch the plate tanks L-602 and 
L-604 for resonance and this will complete the 
job. The 8058’s appear to be slow heaters, so 
it would be well to allow a few minutes warm 
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up time to take full advantage of the capabili¬ 
ties of the tubes. 

These are smooth working bottles and 
shoidd have quite long life. No difference in 
performance has been noted after more than 
six months seiwice. The RCA tube manual 
lists the N/F of the 8058's at 450 me as 6.5db. 
The only reference to noise figm'e of the 
416B’s at tills frequency was furnished by 
W.5LUU of San Antonio as 3.5 db. This was 


from an article in RCA Review for December 
1958. To repeat; No practical difference 
could be noted between the two rf stages of 
416B’s and the two stages of 8058’s. A listing 
of several types of tubes that are more or 
less available to UHF enthusiasts are listed. 
These are tabulated for rather rough com¬ 
parisons and tlie information was collected 
from here and there. Additions or corrections 
to the list would be welcome. 


Mikes, Handsets, 
Phones, Speakers 


Gerry Stephens W9SLM 
RR 2 

Sheldon. III. 


The folioiving Specs were compiled to 
aid, in the selection and use of various 
pieces of SURPLUS equipment. 


Handsets 


Type 

Cord 

Conductors 

Plug 

Remorks 

TS- 9 

9 

ft. 

3 

terms 

Unit includes PTT switch. Part of telephone EE-S. 

TS-10 

6 

ft. 

2 

clips 

2 sound powered phones in parallel. Impedance is 350-600 
ohms. No PTT. 

TS-1 1 

6 

ft. 

4 

PL 106 

Cord equipped with built in rf coil with PTT switch. Part of 

SCR-195. 

TS-12 

9 

ft. 

3 

terms 

Similar to TS-9 except has hanger to hook on box. Used with 
EE-91. 

TS-1 3 

5 

ft. 

4 

PL-55 

PL-68 

Similar to T5-1 1 but has 750 ohm res. 

TS-14 

5 

ft. 

4 

PL-204 

Similar to T5-9 except no PTT switch. Part of SCR-561. 

TS-1 5 

5 

ft. 

4 

PL-55 

PL-68 

Similar to TS-13. Different 5W and no resistor. Part of 
SCR-300. 

Type L 

Type 

LS- 1 

LS- 2 
LS- 3 
LS- 6 
LS- 7 
LS- 9 
LS-1 1 

4 1/2 ft. 

Impedance 

6 

8000 

4000 

250 

250 

2 


Similar to TS-10 except impedance is 350 ohms. 

Loudspeakers 

Remorks 

4" PM type, part of BC-603. 

6" PM type in walnut cabinet. Part of SCR-1 3. 

6" PM type in 8 X 8 steel box. Port of SCR-299. 

4“ PM type with baffle and horn. Port of PA-4. 

4" PM type with input trans. 3 ft, cord. 

Similar to LS-3 except lower impedance. 

Similar to LS-7 except lower impedance. 



Res or 


Mikes 

Remorks 

Type 

Imped. 

Plug 

Hand held carbon, with PTT switch. 

T-17 

T-21 

60 

PL-68 

Condensor type, with 2 stage preamp built in base. Part of 
GR-3. 

T-24 

60 

PL-106 

Carbon mike, Part of headset SCR 194-195 and 543. 

T-26 

60 

PL-58 

Commercial telephone type carbon, with arm. Part of 
SCR-197. 

T-30 

120 

PL-291 

Carbon throat type, 2 units in series on neck piece. 

T-32 

40 


Carbon mike on desk stand with PTT sw. Part of SCR-188A. 

T-34A 

200 

PL-179 
JK-26 

Magnetic type, MC-233 mike. Part of SCR-522 and 
SCR-542. 
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T-35 

T-36 

75 

50 

PL-51 

Similar to T-26, Port of chest set TD-1. 

Carbon type with PTT SW, Port of PA system PA-4. 

T-38 

T-42 

40 

PL-58 

Carbon mike with PTT SW. Port of SCR-197. 

REPLACED by ANB-M-CL. 

T-44 

200 

PL-179 

JK-26 

Magnetic type for use in oxygen mosk. 

Part of SCR-522 and SCR-542. 

T-45 

60 

PL-291 

Corbon type, anti-noise lip mike. 

T-50 

21,000 

Amphenol 

MC-3M 

Moving coil type with PTT switch. Port SCR-299, SCR-300 
and SCR-499. 

ANB-M- 

■Cl 60 

PL-291 

Carbon type mike MC-254, may be used in T-17 and T-30. 
Replaces T-42. 


Headsets (Phones) 


Type 

Imped. 

Plug 

Remorks 

P -11 

24 K 

PL-5 

Double receiver headset. 

P -12 

24 K 

PL-5 

Double receiver headset, will replace P-16. 

P -13 

512 

PL-51 

Double receiver headset with cushions. 

P -H 

24 K 

PL-5 

Double receiver headset with cushions. Part of SCR-189, 
1 90, and 199. 

P -16 

24 K 

PL-5 

Simiior to P-12 except has longer waterproof cord. Port of 

SCR-163. 

P -18 

24 K 

PL-55 

Similar to P-16 except different plug. 

P -19 

24 K 

PL-55 

Similar to P-14 and P-18 except has PL-55 plug ond 
MC-1 14 cushions. 

P -21 

24 K 

PL-55 

4 Receivers on 2 headbands, one unit each heodset in series. 
For 2 operotors to listen to 2 different channels. 

P -23 

8000 

PL-55 

Double receiver headset with MC-162 cushions. 

HS-16A 

520 

HB-1 

Double receiver heodset, used with code practice equipment. 

HS-I8 

8000 

PL-54 

Fits crash helmets, 2 receivers with cushions. Replaced by 
HS-30 and HS-38. 

HS-20 

470 

PL-55 

Single receiver heodset. Port of TG-5A ond TG-5B. 

HS-22 

8000 

PL-55 

Double receiver heodset, with cushions. Part of SCR-194. 

HS-23 

8000 

PL-54 

Double receiver headset, Reploced by HS-30 and HS-33. 

HS-24 

512 

PL-58 

Sound-powered type double receiver with cushions. 

HS-29 

256 

PL-55 

4 revrs on 2 headbands, used in DF instoNations, 

HS-30 

256 

none 

Double revr insert type. With ear inserts M-300. 

HS-33 

600 

PL-354 

Double revr headset with cushions MC-162. 

HS-38 

600 

PL-354 

Double revr for use in Air Corps helmets. 


(W2NSD from page 4) 

found on page 92. One of the values of the 


ers attaclied and be tuned up, plus hundreds 
of other major and minor details. As I was 
brooding over the amount of work to be done 
before the contest and my lack of time to do 
it, a couple fellows from the Waltham Radio 
Club dropped in and offered to set ever^^thing 
up in exchange for using the station during the 
contest. It was a deal. 

Later on I hope to have our set up on the 
Mountain too, furnishing a TV signal of good 
strength nightly down through New York and 
New Jersey. We also expect to be set up on 
wide band FM on six, two and 420 me. If we 
have enough visitors to help with hooking 
things up and operating we shoidd keep the 
east coast fairly busy this summer on VHF’s. 

The Institute 

While at the Dayton Hamvention I gave a 
talk about the Institute of Amateur Radio, 
explaining the basic reasons for its founding. 
IVe expanded a bit on this talk and it will be 


Institute is that it puts pressure on the ARRL 
to do things that it otherwise might av'oid. 
The sudden cooperation shown in the Santa 
Barbara and Denver legal cases when support 
was offered by the Institute are cases in point. 
Everyone has gained as a result of the Institute 
action. 

Membership in the Institute is $10 per year 
. . . eveiy cent accounted for and spent care¬ 
fully for the benefit of amateur radio. 

ARRL Board Meeting 

The directors and officers of the ARRL 
gathered at Newington on May first. You’ll 
read it in general in the June QST and in more 
particular in the extra fine print in July. Per¬ 
haps I can save you some time. Of the 52 
motions placed before the board 47 were 
carried unanimously, two died of no seconding, 
one was withdrawn, one w'as tabled and one 
received one dissenting vote. Fabulous per¬ 
formance gentlemen. I sincerely hope that 

(Turn to page 911 
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Regulated Power Supplies 


Jim Kyle K5JKX 
1236 N.E. 44th St. 
Oklahoma City, Okla. 


As SSB grows in popularit>% more and more 
of us are becoming exposed to regulated power 
supplies—an item once found only in the very 
well equipped laboratory. But not too many of 
us are actually familiar with just how these de¬ 
vices work, and the available literature does 
little to lift the fog. 

Wliich is, in its way, no small pity—since 
the regulated power supply is a quite handy 
de\ice for many piuposes other than control¬ 
ling screen voltage on a high-power linear! 
Typical characteristics of a good electronically 
regulated supply include the ability to set out¬ 
put voltage to whatever you want (witliin 
reason), fantastically low ripple (usually meas- 
sured in millivolts), and exceptionally low 
output impedance. These cliaiucteristics make 
such supplies almost perfect for VFO use, 
low-level audio, and of course general experi¬ 
mentation where a variable voltage is needed. 

The one tiling, apparently, which makes a 
regulated supply a bit difficult for many peo¬ 
ple to fully understand is simply the way in 
which they are usually drawn, and the un- 
familiai’ terminolog>’ employed in talking 
about them. Let’s start from scratch, build¬ 
ing one up as we go, and see if we can’t lift the 
fog. 

The starting point is the circuit shown in 
Fig. 1; as you can see, it’s an ordinaiy cathode 
follower, but is dc coupled throughout. It’s 
almost obvious tliat the voltage across RL, 



Cathode-foflower 'Variator/' 


denoted on tlie drawing as Eo, will be equal 
to the voltage applied to the grid multiplied 
by the gain of the stage. 

Cathode-follower gain, of course, is ahvays 
less than one. A close approximation to the 
actual gain figure may be obtained by calculat¬ 
ing the gain the tube would have under the 
same operating conditions but with the 
cathotle resistor in the plate circuit instead, 
then using this gain figure in the formula: 
gain/(l plus gain). The result, w^hich w’ill 
always be less than 1, w'^ill be the gain of the 
cathode follower. If “conventional gain” is as 
high as 9, cathode follower gain will be at 
least 0.9. 

The circuit of Fig. 1 allows us to set the 
output voltage to almost anything we want, 
within limits. Since the tube gain will always 
be less than 1, obviously no setting of tlie grid 
pot will let us get more voltage out than w'e 
put in. Similarly, since the tube cannot be cut 
off by its ow'ii plate current, output voltage 
can never drop to zero. However, if w'e assume 
a constant gain of 0.9 for the tube and adjust 
the resistor from top (Ra equals zero) to mid¬ 
point (Ra equals Rb), and at the same time 
assume a 300 volt input, we can see that with 
Ra equal to zero we get an output of 270 
volts, while with Ra equal to Rl) we get an 
output of 135 volts. 

Note diat we are talking about voUage 
rather than power; this has an important ad¬ 
ditional effeet. If our tube VI can handle, say, 
100 ma, we can control the voltage of this 
100 ma current with a tiny replacement-grade 
volume control which by itself couldn’t handle 
more than 5 to 10 ma! 

Since this circuit, as shown, allows us to 
vary the output voltage at will we’ve dubbed 
it a “variator.” However, it also provides a 
measure of regulation at the same time. Let’s 
see how this can be: 

You will notice that the output voltage is 
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HEAVY 8X10 QSO RECORDER IS BEST 
DX AWARD FOR WALL. SIMPLY TURN¬ 
ING SPINNERS ALWAYS SHOWS EXACT 
NUMBER COUNTRIES QSOED AND QSLED. 
ALSO, EXPLAINS OX CHASING TO VISI¬ 
TORS AT A GLANCE. $2.50 PPD. 

VIKING PRODUCTS 


ALL HAMS UR CALL AND NAME GOLD EM¬ 
BOSSED ON HANDSOME PEN AND PENCIL SET. IDEAL 
GIFT FOR THE CHIEF OP. SPECIFY RED. BLUE, 
WHITE OR BUCK. REQUEST SPECIAL PRICE ON 
QUANTITIES WITH DUPLICATE LETTERING FOR 
GROUP EVENTS. PRINT NAME AND CALL CLEARLY. 
PEN OR PENCIL ONLY $2.75 PPD. PAIR $4.50 PPD. 

DEPT. B-3. 156 SO. MAIN ST., ORANGE, MASS. 


taken from a cathode follower circuit. One of 
the major characteristics ol a cathode follower 
is its low output impedance. This, in turn, is 
a way of saying that changes in load have little 
effect upon the output voltage of the cathode 
follower. BLit that last statement also describes 
a power supply with good regulation! 

One of the more professional ways to meas¬ 
ure or specify tlie regulating ability of a 
power supi^ly is to specify its output imped¬ 
ance. So far as direct current is concerned, 
most ordinary supplies have fairly high output 
impedance. A voltage drop of 100 volts be- 
hveen no-load conditions and 100 ma drain 
represents an output impedance of 100/0.1 or 
1000 ohms. But in practice, this would be a 
a pretty good HV supply! 

The output impedance of the cathode fol¬ 
lower, on the other hand, is approximately 
equal to 1 divided by the tube’s transcon- 
ductance. If the gm of the tube is 4,000 
microhms, the output impcLlance would be 
1/0.004 or 25 ohms. This is only 1/40 as great 
as the ordinary supply—which means 40 times 
better regulation. 

But, though the simple circuit of Fig. 1 
does provide adjustable output voltage and a 
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i NO POWER SUPPLY REQUIRED (varactor is self powerfld). 
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VHF ASSOCIATES 

P. O. BOX 22135 
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TEST EQUIPMENT 

TEKTRONIX, H.P., G.R., MEASUREMENTS, 

MILITARY, ETC. 

BUY—SELL—TRADE: SEND FOR CATALOG 

J. R. Tucker, .Box 206 Garland, Texas 


6 METER CONVERTER 
WITH NUVISTOR PRE-AMP 


Unbeatable performance at an unbeatable price. Only $10.00 
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crFStal for 14-18 me. output or 49.4 me. cfratal for broadcaat 
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Transforming to become automatic "vari¬ 
ator." 

measure of regulation, it’s not a true electroni¬ 
cally regulated supply. Let’s make it a little 
more automatic, and progress down the road 
to the fully regulated version. 

A moment’s thought will show you that the 
variable resistor made up of Ra and Rb in 
Fig. 1 could be replaced by a fixed resistor 
in series with a vacuum tube; variation of the 
tube’s grid voltage would then change the 
effective value of Rb, and the result would be 
an effect identical to twisting the pot. 

Fig. 2 shows how this substitution is made. 
VI is substituted for Rb while R2 replaces Ra. 
The divider made up of R1 and R3 is a “stiff” 
bleeder designed to hold the cathode voltage 
of VI at an approximately steady value. RL is 
now a pot instead of a fixed resistor as in 
Fig, 1, allowing us to set the standing grid 
voltage on VI to any value we wish. 

The output voltage, Eo, is still equal to the 
grid voltage on V2 multiplied by V2’s gain; 
since the grid of V2 and the plate of VI are 
tied together, any change of voltage on the 
grid of VI wifi cause a corresponding change 
in output voltage. 

But since an amplifying stage (VI) is in¬ 
volved, the direction of the change will be 
reversed. If Vi’s grid goes slightly positive 
from its starting value, current flow in VI will 
increase, thus lowering the voltage at V^l’s 
plate and V2’s grid, which will in turn re¬ 
duce the current flow through V2, whicli 
reduces the positive voltage across Ra/Rb, 
minimizing the change in voltage at Vi’s grid 
(which started the whole chain). 

This is a classic example of error-corjecting 
feedback; any external action which tends to 
change the output voltage causes the feedback 
chain just described to become active, and 
the result is that the actual change in output 
voltage is held to a minimum. 

The purpose of R1 and R3 holding the 
cathode at a fixed positive voltage is to pro¬ 
vide a wider range of control. If the ratio of 


R1 and R3 is such that cathode voltage is, 
say, 105 volts, then the grid voltage set by 

Ra/Rb can v'arv either side of 105 volts. The 

* 

net grid-cathode voltage, which is what deter¬ 
mines current flow in VI, will be either posi¬ 
tive or negativ'e, depending on which side of 
105 the grid v'oltage lies. 

If the grid is at 100 volts, the net bias would 
be —5. Let’s assume that this is the design 
point, and that VT allows 1 ma of current to 
flow at a bias of —5. Let’s also assume that 
we w'ant an output voltage of 200, and that 
the gain of V2 is 0.9. Ein wfll be 350 volts. 

For the output voltage to be 200 with V2’s 
gain set at 0.9, we know the voltage at V2’s 
grid must be 222h volts. For the grid voltage 
to be 222M, we must drop 127?i volts in R2. 
And we assumed 1 ma of current flow in VI 
at the design point. This means that R2 should 
be 127,750 ohms; either a 120K or a 130K 
resistor would be fine. 

For tlie voltage at Vi’s grid to be 100 when 
the output is 200, obviously Ra and Rb should 
be equal. 

Xow let’s see what happens, since we didn’t 
quite hit the proper value for R2 for practical 
purposes. If our regulation is working properly, 
the output should still be at 200.00 volts. 

We start with 350 vmlts in, 120K at R2, and 
1 ma of current through VI. This gives us 230 
v'olts at the grid of V2, which we then multiply 
by 0.9 to get 207 volts out. Since Ra and Rb 
are equal, half of this 207 volts or 103.5 volts 
shows up at the grid of VI. 

Subtracting Vi’s fixed cathode voltage of 
105 volts from this 103.5 volts gives us a net 
grid bias on VI of —1.5 volts instead of the 
—5 volts which fixes current through the tube 
at 1 ma. With less than half the bias, the tube’s 
plate current starts to rise. But as it increases, 
the voltage drop through R2 increases also, re¬ 
ducing the voltage at the grid of V2 and 
consequently increasing tlie net bias. 

For example, at the instant that Vi’s plate 
current is 1.01 ma, the drop through R2 is 
121.2 volts, which leav’es 228.8 volts at V2’s 
grid. This makes the output voltage 205,92; 
Vi’s grid voltage becomes 102.96 volts, and 
the net bias on VI is (102.96— 105) or 
—2.04 volts. The 10 microampere increase in 
plate current has increased the net bias by 
0.54 volts. 

As the plate current continues to rise, the net 
bias rises with it; when plate current is 1.06 
ma, the drop through R2 is 127.20 volts which 
leav'es 222.8 volts at V2’s grid. Resulting out¬ 
put voltage is 200.52, which results in a net 
bias on VI of —4.74 volts. This value is v'erv 
close to the design point; in practice^ the plate 
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Here's Steve W9EAN (Manager of our Milwaukee Store) trying out the "Push Button" Tuning fea¬ 
ture of the New Squires-Sanders Receiver. 


We Carry the Complete Clegg - Squires - Sanders Line 


Figures To Rigfif of Prices IIAUUM 

Show Monfii/y Payment Affer— IrwWWIw 


UERCKIPTTON 
SQUIRES-SANDERS, INC. 

SS-IR 3,5 to 30 MC Receiver 

PRICE 

$895,00 

$32.13 

DESCRIPTION 

99'er, 6 meter Transceiver 

Thor fi. Transceiver RF 

PRICE 

179.95 

260.00 

6.S1 

9.20 

SS-1H8 Speaker 

SS-lS Noise Silencer 

35.00 

135.00 

4.69 

Thor 6, model 117 AC Powers 

S up ply/Mo dill fltor 

139,95 

4.87 

GLEGG LABORATORIES DIVISION 

Zeus, 6 & 2 meter Transmitter, 
Modulator/Power Supply 

$745.00 

$20.79 

Thor 6. model 41S BC Power 
Supply /Modula tor 

Yenus, G meter SSI? Transceiver 

159.95 

495.00 

S.50 

17.69 

Interceptor R, 6 & 2 meter Receiver 405.00 


Venus. Model 41G AC Powder Supply 110,00 

3.79 

Interceptor Allbander, HF 
Frequency Tuner/Speaker 

129,95 

4.51 

Lo-Pas3 Filter. Model 372 

14.95 



GET OUR TERRIFIC TRADE IN OFFER 


FFnd put what your trade Tn flear is really worth . . . write and 
tell us what you have to trade and the make and model you want. 






DttwgMfi 


AMATEUR 

ELECTRONIC 

SUPPLY 


MILWAUKEE S.'WIS 


3832 

Haurs 


West Lisbon Ave. 


Ph WE 3-32G2 


Mon gi Fri — 9 am to 9 pm 
Tues, Wed^ Th — 9 am to 5:30 pm 
Sat — 9 am to 3 pm 


CHICAGO 31, ILL. 


6450 North Milwaukee Ave. — Ph RO 3-1030 

Hours: Mon, Wed, Th, —12 pm to 9 pm 
Tues S( Fri —12 pm to 5:30 pm 
Sat —10 am to 4 pm 



ORLANDO, FLA. 


19 Azalea Pk. Shopping Ctr. — Ph 277-8231 

Hours: Mon, Wed, Th, — 12 pm to 9 pm 
Tues & Fri — 12 pm to 5:30 pm 
Sat —10 am to 4 pm 


r 


IMPURTANT! order® and 

Inquiries To: Terry, W9DIA ut our Milwaukee 
store, c/o Deportment (7) 

Get Our Quote Today. No ObHe^ation 

Terry: I want to buy_—---- 

I have to trade^___(whars your deal?) 


STAY OfSl THE AIR PLAN 

Nqti c'njy 'A 1 11 I 5 ve you q (errific trade-in plfow- 
as^te bui ycu cor, keep your equipment until you 
rr-cc'ive your shipment. 


_ 

Ship Me: 



EVEN IF YOU'RE NOT ORDERING 
TODAY. SEND ABOVE INFORMA¬ 
TION FOR ATTRACTIVE CREDIT CARD 




NAME 


ADDRESS. 


STATE. 


__ 

□ Check for latest reconditioned bulletin. 


I 

I 

I 

I 


^ I 


I 

I 


I enclose $_and will pay balance ■ 

□ C.O.D. □ 1 Year □ 2 Years O 3 Years " 
(10% deposit) I 

if ordering on terms, please list following infor¬ 
mation on separate sheet and enclose with this ■ 
order: Name, address, age, married? children? 
Employed by? Salary? How long? Own or Rent ■ 
Home? To whom renting? or buying from? Wife 
employed? Own car?—wbo buying from? Three ■ 
to five credit references. The more information you 
give, the faster we can approve your credit. | 


I 

I 

I 

I 

I 
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current would probably rise on to 1.06458 ma 
and give an output voltage of 200.01. For all 
practical purposes, the regxdation is complete. 

However, even the “automatic” circuit of 
Fig. 2 is not a fully regulated supply although 
it does regulate against any changes in load. 
If the source voltage rises by 10 percent, the 
output voltage will follow by the same per¬ 
centage, because the reference used to deter¬ 
mine net bias voltage on VI is only a simple 
voltage divider. 

Replacing R3 with a VR tube, to hold the 
reference voltage constant regardless of 
changes of line voltage or anything else, 
turns the circuit into a fully regulated supply. 
The change is shown in Fig. 3. 

Another change is also incorporated in Fig. 
3—the addition of capacitor Cl. The purpose 
of this capacitor is to insure that any instan- 
taneous change of output voltage (such as 
an ac signal or ripple on the line) goes into the 
correction loop at full strength rather than 
being attenuated in the voltage divider Ra/Rb. 

The two changes together make the power 
supply output impedance virtually a short 
circuit so far as ac is concerned. If the output 
impedance of V2 alone is 25 ohms, and if Vl*s 
gain considered as a separate amplifier is 100 
times, the output impedance of the circuit of 
Fig. 3 will be 25/100, or % ohm! Even lower 
output impedances are attainable by using 
higher-gain amplifiers at VI; a super-gain 
cascode with gain of 2,000 here would result in 
output impedance of 0.0125 ohm. 

In case you happen to be familiar with “con¬ 
ventional” feedback amplifiers, Fig. 4 is the 
circuit of Fig. 3 redrawn to emphasize the 
similarity with a feedback amplifier. Normally, 
the “amplifier” has no signal to amplify. If 
anything tends to change the output voltage, 


the change comes to the grid of VI through 
Ra or Cl and since cathode voltage is fixed by 
the VR tube, this change becomes a signal to 
be amplified. 

AmiDlification through a grounded-cathode 
amplifier inverts the phase of the “signal,” 
while the cathode follower makes no additional 
change in tlie phase. Thus the amplified 
“signal” is effectively subtracted from the origi¬ 
nal change “signal” in the cathode circuit of 
V2; just as the remainder reaches zero, both 
“signals” disappear. Of course, as soon as they 
disappear the correction stops, so that the 
actual result is that the change is reduced by 
an amount equal to 1 divided by the product 
of the gains of each stage. 

By this point, you should have a working 
knowledge of the concepts employed in elec- 
h'onically regulated power supplies. Here’s 
how to use it to design one for your own needs. 

First, of course, you must decide what out¬ 
put voltage and current you want. Then pick 
a tube (or tubes) for V2 which will pass the 
required current. The key characteristics of 
tubes for this position are high cmrent-han- 
dling capability and high transconductance. 
Low-mu triodes designed for such seiwice, 
such as the 6AS7 or 6080, are recommended. 

Next, add to the output voltage an addi¬ 
tional voltage to be dropped across V2, giving 
it something to work with. The usual allowance 
for V2 is 100 volts. This determines the supply 
voltage you need. 

Now pick a tube for VI. High gain i.s wanted 
here; either triodes or pentodes are suitable. 
If pentodes are used, the screen-to-cathode 
voltage shoud be regulated with additional 
VR tubes. These VR tubes can be inserted in 



Fig. 3 redrawn to emphasize similarity to 
feedback amplifier. 
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series between R1 and tlie cathode in the cir¬ 
cuit of Fig. 3. 

The next step is to calculate the effective 
value of the minimum total load resistance for 
the cathode follower. This will be simply the 
output voltage (minimum if you’re going to 
adjust it) divided by the maximum output 
current. Then use this value of R1 to deter¬ 
mine the cathode-follower’s minimum gain as 
described earlier. 

Now divide the desired maximum output 
voltage by cathode-follower minimum gain 
just deteiTnined to fix the maximum voltage 
necessarj'^ at \^2*s grid. Also calculate the mini¬ 
mum voltage necessary at the grid of V2. 

Knowing these two voltages, you can now 
pick a value for R2 which will allow- VI to be 
acting as an amplifier throughout the effective 
range. If R2 is calculated on the basis of only 
one output voltage, there’s quite a risk of 
finding that you lose regulation outside a nar¬ 
row range of output values! 

From the characteristics of VI and knowing 
the value of R2, you can quickly determine the 
net grid bias required on VI at each end of tlie 
output range to produce the desired voltages 
at V2’s grid. Subtracting these net bias values 
from the voltage of the cathode VR tube gives > 
you the grid-to-groiind voltage range for VI, 
which in turn leads directly to values for Ra 
and Rb. Frequently the Ra/Rb divider is made 
up of two fixed resistors with a comparatively 
small-value pot between, tc) give a bandspread 
effect; if you want to do this, calculate the 
resistors so that each end position of the pot 
gives you one of the extreme bias values. 

And suddenly, at this point, you have com¬ 
pleted the design. If you want an example to 
follow, go back to the sample circuit used to 
explain Fig. 2 and w'ork it through. 

Of course, this explanation and design pro¬ 
cedure merely scratches the surface of the 
subject. A whole book could be—and has 
been— wTit ten about electronically regulated 


MINIVERTER 


CONVERTS ANY RADIO TO A 
SENSITIVE SHORTWAVE RECEIVER 

iK Crystal Controlled Units 
Available from 2 to ISO 
MC. 

‘k Input Either High Im¬ 
pedance (BO Whip) or 
low Impedance (Tuned 
Whip) 

★★★ NOW 

^ ALL Units Transistorized with RF stage and tuned mixer. 

if The following models are available with either high or low 
impedance inputs (Please specify desired impedance when 
ordering): 

CVA2(160M); CVA4(80M)f CVA7{40M^CHU); each . .. .,$14.95 

CV14(20M); CV2l(15M)i CV2£(10M); CV30(10M}; CV50(6M); 

each .. $24*95 

MARS Models: 4 to 5 MC (BNC Connectors) 14 to 15 MC 

output, MARK I ___ .. $18.95 

4 to 5 MC (BNC Connectors) 6.8 to 7.8 MC 
output MARK II . ... $18.35 

CAP Models? 4 to 5 MC (auto radio) .5 to 1.6 MC output $18.95 

FIRE, POLICE: 30 to 50 MC (any IMC segment)_each $27.95 

MARINE: 2 to 3 M (auto or home radio) .,,.each $18.95 

it Brochure available upon request 

it Order direct from 



SCIENTIFIC ASSOCIATES CORPORATION 
BOX 1027, MANCHESTER, CONNECTICUT 


FOREIGN 

SUBSCRIPTIONS 

The foreign subscription rate to 73 is $4.00 U. S. per 

year, however we will 

accept cash or checks in foreign 

funds at the 

following 

rates: 


Canada 

$4.35 

Germany 

16 DM 

Mexico 

$50 

Hong Kong 

$33 

Austria 

115 ih 

Italy 

2500 Lx 

Australia 

36/ 

Netherlands 

14.50 FI 

Belgium 

200 BF 

Norway 

29 NKr 

Denmark 

27*60 DKr Portugal 

1150 Ea 

England 

28/6 

Spain 

200 PtM 

Finland 

14.2 PM 

Sweden 

20.S0 SKr 

France 

20 NF 

Switzerland 

17.50 SFr 


power supplies. But the principles described 
here hold true for any electronically regulated 
supply, and if you know them you won’t have 
much trouble doping out any unexpected 
tw'ists you come across. . . . KoJKX 


ALUMINUM TUBING 

Build your own beom ot near half the price of the store bought voriety. 

^ All sixes in stocky the best qyolity ALCOA 6061-T-6 

★ Djameters from V 4 " to 3'' outside measurements 

★ Wall thickness from .035*' to ^125", perfect telescoping* 

'k Any desired length up to 12 foot, we'll cut to desired sixe. 
k Any size order shipped anywhere. 

also sotck all sizes of "£/" bolts and sleeve caps for the element ends to finish the job. 

These sleeves caps are of polyethelenCf will keep out dirt, moist ate, and reduce element vibrations. 

Write US and enclose 3 statop for & complete price chart> or explain your needs for a quote on the entire Job* 

We also stock Plastic and polystyrene sheets and lubLogp and small diameter copper tubing—Ideal for tanks or all types 
of home brew rigs. 

PROPAGATION PRODUCTS COMPANY 

P.O. Box 242 Jacksonviite 1, Florida 
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Stuart Meyer W2GHK, on the right, talks 
with Gus Browning W4BPD on the left. Stu, 
president of Hammarlund, originated the DX- 
pedition of the Alonth, a non-commercial pro¬ 
gram that has put on one extraordinarily suc¬ 
cessful expedition after another. It is getting 
a little difficult to find places to DXpedition 
these days because Gus has just about covered 
the entire earth, visiting 327 countries so far, 
including almost every bare rock sticking out 
of any ocean and well enough known for the 
ARRL to Classify it as a country. 
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Richard Arthur 
1924 W. Farwetl Ave. 
Chicago 26, lilinois 


Photo CredUi C. F* Cochran 


The LM frequency meter, the Navy version 
of the BC-221, is still available on the suiplus 
market and is a steal for the price being asked 
in comparison to the type and qiiab’ty of instru¬ 
ment therein. John Meshna, Jr. is ask¬ 
ing $49.00, in his current catalog, the lowest 
IVe seen for many a moon. 

The LM covers a range of 125 kc thru 20,- 
000 kc with crystal cheek points throughout its 
range. Many have used the harmonics with ac¬ 
curacy up to 150 me. One advantage 
over some of tlie BC-221’s is the addition of 
the internal modulation which is standard on 
all of the LM’s, 

Once \^ou decide to lav out tlie fiftv' bucks 

^ ^ m 

or so, you have a nice “black-crackle box” 
but it isn't doing you any good without a 
power supply. There are several approaches to 
the power supply problem but tlie only right 
answer is to remember that you have a pre¬ 
cision piece of gear, so therefore let’s make a 
decent power supply to go along with it. 

As seen in the photograph, the appearance 
of the attached supply adds to the general de¬ 
sign of the LM. That it simply plugs in and out 
for servicing is a furtlier beaut>*. No electrical 
changes were made to the unit itself, and only 
one mechanical change; that of removing the 
center guide pin from the power input con¬ 
nector. This is necessary, due to tlie fact that 


the mating plug in the power supply has been 
drilled out, countersunk, and a 6-32 flat-head 
bolt passed through it and secured to a metal 
spacer standing olf from the cabinet. 

The schematic is straightforward and should 
not present any problems in construction. If 
desiied, the metering ciicuit may be left out 
in order to save a few bucks; however, I felt it 
was an a.sset to be able to monitor and know 
tliat the supply wiis delivering a regulated B- 
plus of 2.55 vdc. 

The transfonner is available from GEMCO 
Electronics, 2415 S. Michigan Ave., Chicago 
16, Illinois, for $2.69. They also carry the 
1000 ohm, 2-w'att control w'hich is priced at 
$0.49. The cabinet is a Bud CB-628 chassis, 
which is steel in construction and comes with a 
black-crackle finish. It matches the LM finish 
closely. The meter is a Calrad CMO-38 w'hich 
is basically a 1 ma meter with a 0-300 \'dc 
scale, A 300K resistor (R- 2) is furnished 
with the Calrad meter when purchased. R-1 
is a shunt across the meter when the slide- 
swutch is put in the left position, thus measur¬ 
ing the current through the ^'oltage-regulator 
tubes. In my particular case, R-1 turned out to 
be 2.2 ohms to giv'e a full-scale reading of 
30 ma. This value mav varv w4th meters de- 
pending upon the internal resistance of the 
movement. The reading on the meter in this 
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position should be about mid-scale indicating 
about 15 ma passing thru the VR tubes under 
load. This can be adjusted by varying the set¬ 
ting of the control mounted on the rear of the 
chassis. 

Two five-lug teiTOinals were mounted to the 
cabinet to provide connections for the two 
silicon rectifiers and the 1000-ohm, 2-watt re¬ 


sistor. The VR 7-pin sockets were mounted 
directly to the cabinet by forcing a 4-40 bolt 
through the center shield of the socket from 
the rear of the case. The pins of the socket 
were bent up to avoid shorts and provide ease 
in wiring. Three 6-32 X 2/2^' bolts were used to 
secui'e the power supply to the LM. Clearance 
holes were drilled through both sides of the 
power supply case to line up with the existing 
case holes of the LM. Therefore tlie long bolts 
pass through the power supply case and di¬ 
rectly into the tapped case of the LM chassis. 
One additional hole was drilled and tapped in¬ 
to the LM case in order to secure the rear of 
the power supply. A handle was added to the 
top of the case. The legs were made by simply 
bending down the original locking brackets a 
full 90 degrees and attaching small rubber feet. 
The original feature of sliding the calibration 
book under the LM was retained. 

Various articles have been written up on 
the operation and uses of Surplus Frequency 
Meters so I need not bother going into it at 
this time. All in all you will find the LM 
with the regulated supply to be a useful asset 
around the shack or bencli, and a worthwhile 
investment. 





»+E55V.D.C, TO PIN 2b 


R EG* B + 


500MO/400 RI.V 


40mf 
450 V 


12.6 V. TO PIN 25 


0B2 


0A2 


R, a Rj . SEE TEXT 


Correction 


Dear Wayne, 

Btit like ouch t did I goof one up* I’m referringj of 
course, to “The Case of the Naughty Pi-Net/’ About all 
I can say in my defense is that to date not one of the 
guys who have written to point out specific mistakes have 
caught them all* but by now I’m getting a pretty good 
idea how^ mixed up it was. 

Before I go into any detail, though, I have to re¬ 
emphasize that the major conclusion of that article is 
still correct. It’s especially true in the 3.5 to 4 me region, 
and on VHF, where it’s the usual thing for a pi^net not 
to have quite enough range to take care of everything* 
Naturally, an antenna tuner is still the best answ^er, but 
some careful line pruning can work wmnders. 

Now fo the biggest of the mistakes* I don’t know 


wdiich was the worst—getting it into my head that a full 
trip around a Smith Chart is a full wavelength (of course 
it’s only a half w'avelengtli, which in itself made all the 
column headings twdee as large as they should have been), 
or trying to add and subtract impedances in parallel. To 
do this kind of cancellation, the impedances have to be 
converted to admittances for the calculations, then convert¬ 
ed back to impedances for use* 

The “circumference” error’s major contribution to 
inaccuracy w^as, as I said, the change in line lengths 
involved. The other one, however, makes many of the 
numerical examples incorrect. 

Still and all, even when worked out properly we find that 
at a point 13 electrical degrees either side of the starting 
point (minimum resistive impedance), the output capacitor 
of our pi-net operating on 7 me must be about 1200 pf. 
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SURPLUS TUBES 


All are brand new, satisfaction guaranteed 
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812 . . 

_ 3.00 

5722 

. 6.00 

6384 

...... 10.00 

6AK5 . 

.1,00 

6J5 

. .so 

I2AY7 ... 

. , *75 

814 .. 

.4,50 

5751 

.LOO 

6336 

.7,66 

6AK6 _ 

. .75 

6J 6 

. .50 

I2BH7 ... 

, . .50 

829b . 

. .6.00 

5763 


6476 

7363 

.3.00 

. $20.00 


many of the small rccelvin!? types listed are also available as factory seconds, jpulls from new surplus, or iruaranteed used 
tubes—'these are of prices listed above, tubes shipped will depend on what's in stock when your order arrives^ 

RESISTORS—wo have all Standard RETMA values in stock* carbon composition type, all color coded, long leads, new 
stock, 10% tol. watt lOc ca, 1 watt 15c ea, 2 watt 22c ea, for 5% tolerance double the prices of these listed for 
10% tolerance. 

TG-34a tapes* inked ready to use, perfect code practice—$2.00 each 

7l20Kc crystal, CH/la holder ....... 30c ea, SO'239^reinQved from new etjuipmeiit .25fi 

Tarachute—will handle 30 Ih load easily, ideal for air dropping supplies—originally used for CRT-3 (gihson girl)—used, 
appear in perfect shape, packed ready for usfr—$15,00 
UG-274—BNC T Connector—-used, perfect -.. .75e MC-359 ”N'' type right angle . ...40c 

AU items offered limited in supply, subject to stock close out or prior sale. Minimum order $2.00 or add 25c handling 
cimrge. Include sufficient estimated funds for postage, we'll refund the es^cess in stamps, 

PROPAGATION PRODUCTS COMPANY 


P,0, BOX 242 


Jacksonville I, FJoridaj 32201 


whicli while within rang'e of most rigs is distinctly an 
abnormal situation. This is for a 2-tO“l SWR, Under the 
same conditions on SO meters, the output capacitor would 
have to be 2400 pf, and it's seldom indeed that one this 
large is found in a ng. So Ill stand by my conclusions 
even if I did niis-cliart Smiths I 

Thanks to the many fellows across the country who 
pointed out the circumference error, and to WB6HGC in 
particular who pointed out the error of adding parallel 
impedances. You can stop writing nasty notes now^ gang, 
I know wdien Ihn wrong! 

And since, as I said, not one of the gang so far has 
caught a/J the mistakes in my use of the Smith charts 
maybe I ought to write you a piece on “How to Use the 
Smith Chart.'* Believe me^ I know how now—and we 
could invite all the fellows who caught the Pi-Net mistakes 
to check it over first, as well. What say? 

Jim Kyle K5JKX 

Hams in the News 

LOS ANGELES: Lt. General Francis Griswold 
sent tlie folowing message from a military 
plane over the Pacific enroute from Washing¬ 
ton to Honlulu: “I’d like to convey to all the 
iimateurs the Government’s sincere apprecia¬ 
tion for the yoeman seiwice in communications 
they have done in the Alaskan earthquake 
disaster. It has been terrific.” 

DETROIT: Nearly one hundred Michigan 
mobile hams assisted in a mass polio vaccine 
drive. With over 900 vaccine stations and an 
estimated 3/2 milion persons getting the vac¬ 
cine, communications was of extreme impor¬ 
tance to see that supplies of vaccine were 
rushed to depleted stations. 

INDIANAPOLIS. Pentagon radio operators 
said all contact with their Alaskan niilitar>' 
bases had been cut off for over an hour after 
the quake. They asked any operators who 
gained contact to notify the Pentagon at once. 


50 - 144 - 220 

CONVERTERS & PREAMPS 

I.F.s at 7, 10, ]4, 20, 22, 24, 26, 27, 28, 30.5 & 50 Me. 
All with built-in power supply. 6 Meter (6CW4-6U8) $34,50 
PPd. 2 meter C4-6CW4) $54.05 ppd. Best appearance and work¬ 
manship of any VHF converters. Weak-signal performance 
ehual to or better than any other nuvistor or 41TA manu¬ 
factured convertera. Best value by far. Write for deacrlptive 
literature. 

Parks Electrorties Rt, 2p Box 35 Beaverton, Ore. 



Mini-Product's lime-proved B-24 
4-bond antenna combines maximum 
efficiency Oind mania luriit at ion to 
provide hams with on excellent antenna 
where space must be considered. 

Like all Mini-Products antennas, the 
B-24 employs ^^Multiple Hat 
loading for maximum efficiency. 

TV rotor adequate; Feed line^ 50 ohan 
coax; SWR 1,5:1. 

Amaieur Net 


^ 59.?5 
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New Products 




Squalo? 

Yep, Cushcraft has invented a square halo. 
Models are available all the wav from six 
meters right on up to 40 meters! The six and 
ten meter models are small enough to mount 
on top of a car and come wuth rubber suction 
cups for mounting. The Squalo has a 360" 
pattern with no deep nulls and is extremely 
compact. The 20 meter model, for instance, is 
only 100" square. This is about eight feet 
square instead of 32 feet long. The prices are 
very reasonable, the six meter model being 
only $12.50 and the 20 meter job $29,50. 
Cushcraft, 621 Hayward, Manchester, N. H. 

B & W 

Send a card right away for the new B & W 
catalog. They make a whole raft of things . , . 
miniductors, phase shift networks, pi-net induc¬ 
tors, coax switches, knobs, transmitter, linear, 
power supply, etc. B & W, Bristol, Penna. 


Revealed at Dayton 



One of the bootlis tliat was particularly hard 
to get into at the Dayton Hamvention w'as 
Xewtronics’. The commotion had a lot to do 
with their first showing of their Cov'eya 6 
beam. The Coveya is a combination of colinear, 
vee and yagi. Their specs say it has a 10 db 
gain over a dipole and 25 db front-to-back. It 
is gamma matched to 52 ohms and presents a 
VSWR of less than 2:1 over a full megacycle, 
which megacycle can be adjusted from 50-54 
me. The price is $39.90. You'd better take a 
look at this one, or send for a data sheet from 
New’’-Tronics, 34.5.5 Vega Av'^e., Cleveland 9, 
Ohio. 


Using the TS-118A/AP 

Wattmeter 


Gordon Hopper WIMEG 
75 Kendall Ave. 
Framingham, Moss. 


RF wattmeter TS-118A/AP is a portable 
load-resistor-type absorption wattmeter used 
for the measurement of if pow^^er within the 
frequency range of 20 to 1400 me. It is used 
witli a selected thermocouple for pow'er meas¬ 
urements, or is used without a thermocouple 
as a dummv load on these and lower fre- 
quencies. 


The entire unit is housed in a metal case 
with a detachable cover and consists of the rf 
wattmeter, a tuning shunt, four thermocouples, 
three adapters, and an rf cable. There are 
four calibration cun'e charts, one lor use with 
each thermocouple, attached to a cover which 
protects the meter face when the unit is not in 
use. 
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There are no operating controls on the watt¬ 
meter nor does it require any external source 
of power. Its meter is calibrated from 0 to 1 
and indicates the output of the thermocouple. 
The meter reading is used to determine the 
power being measured and the four thermo¬ 
couples cover a power range of 2 to 500 
watts. The calibration charts are used to en¬ 
able the operator to select tlie proper thermo¬ 
couple. 

Each calibration chart contains a K factor 
winch are used in power calculations when 
used with the particular thermocouple indicat¬ 
ed on its individual chart. This K factor is 
actually a repre.sentation of the maximum 
amount of power that each individual thermo¬ 
couple is capable of handling. Each thermo¬ 
couple has a C factor etched into it which is 
incorporated into the power measurement cal¬ 
culations. To measure a transmitter’s output 
power, a simple formula is used. This formula 

V 

IS: 

Power (watts) =K times C factor 
times meter reading. 

An example of a pow-er measurement is as 
follows: 

1. Determine the transmitter’s approximate 
pow'er and frequency, 

2. Determine from the charts the K factor 
for the approximate frequency. 

3. Select the thermocouple whose K factor 
is closest to, but greater than, the approximate 
pow'er, (The K factor can be equal to the ap¬ 
proximate power.) 

4. Assume that tlie transmitter frequency is 
144 me and that the approximate power out¬ 
put is 200 watts. Refer to the calibration 
charts and select the thermocouple whose K 
factor at 144 me is greater than 200. If the 
appro.ximate power is not knowm, use thermo¬ 
couple MX-1783/U first. 

5. If the transmitter output is teiminated 
witli a UHF or N type receptacle, connect the 
w^attnieter as shown in Fig. 1. 


adapter UG-e3/U FOR UHF 
ADAPTER UG-e]3A/y FOR TVPi iv 



Tone Conrerter: dual freq. siUfi radio teletype. Radio North- 
ern type 152, luodet 2, 110-220 V. 50-06 cy, 1 ph. 0/A 
dimensions 17'^ x 3S' x 10' complete with tubes used excellent 

S50.DO ea. 

Iteperforator-Trans-Dlst. (Combo 1 complete In sound prewf 
cabinet & s^Lide out table $130.00 each 

ATLANTIC SURPLUS SALES 
181 SACKETT STREET BROOKLYN 31, N, Y. 


rr - 


ECl < 


DOW RADIO 




/ 


Si Cleci^icmcl 

1759 E. Colorado Blvd.—PASADENA---Mu 1-6683 

222 West Main St.-SANTA MARIA-WA 2-1765 

5857 Hollister Ave.-GOLETA-WO 7-3401 

1505 S. Oxnard Blvd.-OXNARD-HU 6-6353 


GAIN ln@. 

NORTH AMERICAN IMPORTER 
OF THE FAMOUS J BEAM 

WE HAVE EXPANDED OUR FACILITIES AND NOW OFFER? 

ANTENNAS Telrex ^ Mosley - Andrews and Communications 

Products to supplement our Famous J Beams, 
TOWERS Rohn * Triex - EZ Way - We will install to 

150 miles from Chicago. 

CONVERTERS Parks and Ameco Converters - Coma ire 
AND FILTERS re entrant filters and tuners. 


YOUR 
VHP—UHF 
HEADQUARTERS 


Whether you want PL25S or S023S Co-ax connectors at $*45 
each —Z for $1,25 or a 2? DBp 432 MC antenna on a 200 ft. 
tower, we can furnish jt* 

Extremely fine prices on combination deals. 

NOW! One stop shopping* 


WRITE and ASK 
Bill Roberts W9H0V 
how he can help you. 


1209 West 74th Street 
Chicogo 36, Illinois 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 
FOR MONTHLY 

ELECTRONICS FLYER. 

999HOWARD AVE-BURLINGAME, CAL, 



Semi-Conduefor Speed Control 

For Universal AC-OC Type Motors 
Portable Drills, Saws, Grinders, Sanders Etc 
Full Power at All Speeds, 

5 AMP.—12,95 W & T- 7 AMP,—15,95 10 AMP.—18,95 

BELL ELECTRONICS 

1 No. Academy Ave. Danville^ Po, 


Reyco Multibond Antenna Coils 

Traps for dipoles . . . high strength . , , moisture 
proof guaranteed to handle a full KW« 

Model KW-40 coils will, *ith a 108 foot antenno, 
provide operotioo on 10-15*^20-40-80. $12.50 tot. 

For informotion on other models write: 

FRED L. REYNOLDS W2V5, 492 Raveitswood Ave., 

Rochester 19, New York 
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6. Note the correction, or C factor, that is 
marked on the thermocouple. 

7. Turn the tiansmitter on and tune 
it using its own indicators, allowing one minute 
for tlie transmitter aiid the wattmeter to sta¬ 
bilize before taking a reading. (The watt¬ 
meter will lag slightK' behind any power level 
changes.) 

8. Take the wattmeter reading which will 

be 1.0 or some even hundredth part 

of 1.0 such as 0.84. 

9. Calculate the power using the formula 
given previously: 

W — 238 times 0.960 times 0.84 

(K for MX-1782/U (C factor for (meter 

at 144 me) N1X-1782/U reading) 

\V= 191.92 


Be sure to turn the transmitter off Irefore 
opening any rf connections to the wattmeter. 
The power reading obtained indicates the 
power drat the transmitter will deliver to a 
50-ohm resistive load. Retiming of the trans¬ 
mitter will be necessary when it is reconnected 
to its antenna system. 

If the TS-118A/AP is to be used only as a 
dummv load, connect it to the transmitter as 
shown in Fig. I. It can be used as a tl u ^ 
load in a 50-ohm coaxial line in the 20 to 
1400 me frequency range. However, it can 
also serve a.s a dummy load on frequencies 
below 20 me liy disconnecting meter M201 
at jack J202. This will prevent the liigh vswi' 
from damaging the meter. 

...WIMEG 


Modifying the BC-348 


The 348 is a good stable receiver but is 
very hard to tune side band satisfactorily due 
to the tuning ratio of the dial. 

First, obtain a small midget vanable capaci¬ 
tor that has a shaft for a tuning knob. Then a 
2 preferably, or nut over a 3 mmfd ceramic- 
capacitor. Remove the 2Ji-inch by 6 inch metal 
panel that covers the rf tune sockets on the 
rigid front of the 348 panel. Remove all but 
one rotor and one stator plate from the small 
variable and mount it on the left of this panel 
cover. Make sure it does not iiiterfere with 
anything in the tube socket compaiiment. You 
can place a small indication mark on the 
panel above the knob and place tlie knol) in a 
straight upright position with the rotor plate of 
the variable condenser half in and half out 
of the stationary' plate. This way y^ou will be 
able to go plus or minus capacity^ 

You cWll find a w ire running from the oscil¬ 
lator condenser (this is tlie gang nearest the 


Harold Mohr K8ZHZ 
5670 Toylor Road 
Gahonna, Ohio 

center of the 348). You can solder one end of 
the 2 mmfd capacitor w'here this wire enters 
the oscillator coil, after you have clipped the 
capacitor lead wire rather short; then route a 
wire from the remaining capacitor lead to the 
stator of the midget variable. This is all there is 
to it. 

You may notice that this will throw the dial 

calibration off about the width of the marker, 

especially on the higher bands, and if you are a 

perfectionist you can touch up the oscillator 

padders on WWV^ or some known standard, 

but be sure you leave the small capacitor with 

the knob in straight up position when doing 

this. Always leave it here and tune in the SSB 

or CW station the best vou van on main dial 

* 

with the bfo adjusted for best reception. Then 
you can go to the vernier knob of the small 
variable and tune in as easy as falling off a log. 
Leave the bfo set after vou have found where 
it works best, and reduce the gain of the 348 



TELEWRITER 
MODEL "L" 
FREQUENCY 
SHIFT 

CONVERTER 

$199 (dual eye indicater) 
$279 [GR tulie Indicator) 
$14.50 cabinet 


Audio input. Scope or dual eye indicator. Plug-in inductors for wide or narrow shift. Axis restorer & Limiter 
can be switched in or out of circuit, to suit conditions of fading or interference. Copies on Mark only or 
Space only automatically Mark hold circuit. Loop & Bias supply for optional polar relay for keying trans¬ 
mitter. Keying tube keys magnet. Terminals on chassis for external keying relay & scope indicator. 


ALLTRONICS-HOWARD CO., Box 19, Boston 1, Moss. 


as 


73 MAGAZINE 




















if you have the gain and volume controls sep- 
ai'ated. If not, use as little gain as needed. 

You will be able to listen to both sides of 
an SSB QSO, often by just adjusting the 
small capacitor. Then there is not any danger 
of losing the other station, as you will find 
you can tune most SSB signals in with AM 
quality by eareful adjustment of this 
small capacitor. 

Althougih esi^ecially designed for the 
BC 348, it should work as well with many 
other receivers. 
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PRICES 


^ meter Model Ko. ABW 

1% meter Model No. ABW 

2 meter Model No. ABW 


— 420 — $ 8.95 

— 220 — $10.95 
„ 144 — $12.95 


For liJrther Information & llluilrallons Refer to: 
Page 42 September QST and Page 60 Otiober QST 



VHF OPERATORS!! 


• Greater Signal 

• Reduced TV! 

• Max. Pwr, to Any Antenna 

• Match Coax to Balanced Line 

• Match Coax to Coax Lines 

• Built in SWR Bridge 

• 6 and 2 meter switching 



ANTENNA MATCHBOX 
LM-6N2-C $64.50 
Gray w/white panel 


TVI ON 6 AND 2 ??? 

• Superior to Low Pass type filters. 

• Hi-Q Resonant Cavity Filtering 

• Removes both Harmonic and Sub-Harmonic energy. 

• 50 OB or greater attenuation of energy outside 6 or 2. 

CF-2 $15.75 CF-6 $19.75 

WRITE for specs on these and other top quality COMATRE 
VHF products. Also, subscribe to the THFER. the VHF 
builders monthly journal. Sample copy on request. 


COM AIRE ELECTRONIC, Box 126, Ellsworth, Michigon 


TWO METER antennas. Something new in antenna design- 
guaranteed (money back)* Will outperform any factory job 
on the market—a front-to-back ratio that is out of this 
world. Forward gain that will “push" a signal into the 
DX horizon. Seven element with a special reflector . . . 
AND a mathod of coupling the 52 ohm lead in to the 
antenna that is just about perfect. They sell for $19-50 es; 
or two with matching harness and hardware at $45.00 

Two Meter emitters that use xtal mikes and carry a 
good punch in the audio system! Two watts (it's enough!) 
into the antenna with modulator and tubes, $25.00 

Power supply for above $12,50^—Mikes are xtal and can 
be had for $7.50 ea. Units only—less all other accessories, 

only $18.00 

Can supply six meter xmltters also, same as above-— 
except over three watts. WILL put out four watts with 
higher plate voltage. Same prices as the two meter rigs. 

EVERYTHING SHIFT PREPAID IN THE CONTINENTAL U.S.A. 


A very good little receiver (we make one for six meters 
also) designed for two meters. Consist of the following;— 
An RF stage aheadj super/regen detector, and two audio 
stages. Very sensitive little receivers—for average users, 
beginners etc. 

ALL ABOVE UNITS ARE SOLD LESS CABINETS. Just the 
finished unit in chassis form. 


Save your money—they work fine as they are—but you 
CAN get cabinets if desired. 

We also have a fiine transmitter/receiver with AC 
power and mike ready to go at $78.00. These units are on 
two meters. Also can supply them for six meters. Same 
price. THEY MAKE EXCELLENT DRIVER UNITS FOR A HIGH 
POWER FINAL, LINEAR, ETC. 


FULTON ELECTRONICS 

MANTECA, CALIF. 

// in the fentral part of the state, drop over any time 
and see the results. 



WANTED Transistoxs, Tubes all types. Test 
Eciulp., GroundE<iutp*, FItC, GRC* T3, UBAl, 
SJPM, Aircraft Communications & Navigation 
Equip, ELECTRONIC TUBES — Industrial, 
Special Purpose, Receiving-TV, Translators- 
Dlodes, LAB, TEST EQUIPMENT, AIR¬ 
CRAFT & GROUND, COMM* EQUIPMENTt 
INTERNATIONAL SERVICE, Write or Phone 

V & H RADIO 

2053 VENICE, L* A. 6, CALIF. 

RE 5-0215 


.NEW 24 
GOOD 12 
GOOD 22 
2 

2& 
1 

19 
2 


RT82/APX6 Get on 1215-1296 me the EASY way 
TS726/UPM8 Tests APXe.W727 Tubes, 10 Diodes 
RTI8/ARGI 100-156 me X'ceivr* SS2A final 
MT230/ARC Mounting for ARCl and a 

RT58/ARCI2 225-350 me W742 Tubes, 2-2C39A s EX 

C45 Control 6o)( for ARCl and A11C12 . 

ARN6 X'ceivr 100-1750 kc* Pour band Supeiliet - - 1!;A 
MTZ74/ARN6 Mounting, single control type .. - EX 

MT273/ARN6 Mounting, dual control type w/rela^ EX 
AS3I3S/ARN6 Antenna. Station seeking loop 
C403A/ARN6 Control Bax, Bind, post coimecUons EX 
C4/ARN7 Converts to control for ARNO ^ 

T465/AL17 168-352mc continuous. lOOW min o put EX 

SCHEMATIC for T405/AET7 with parts values - 

SWR Bridge 200W lO-lOOme WVdiodes and meter . EX 
Axivane Blower 60 C-f.m. 12-24 VAC-DC 
6161 Tube Full power to 900 me Good to 2000 me EX 
Weston Meter 500 mieroamp 240 deg 0-60 scale .. 

HV Probe 50kv Insulation SOD ileg Beiles res 
RE2/ARC5 Ant Relay W/Moter & Vaemim Capacitor EX 
TS12 SWR Meter 9305-9445 me W/60 cycle suPPl? EX 19 
IP223/APS38 Sweep Amplifier 4 Tubes, 2-80 AV s NEW 6 
ID59/APAM W73BP1 & 16 tubes Es for Pan^adapt. EX 
APXl less tubes. A Warobouse of Parts, SO lbs. GD 
TN8 or rN90 Tuning Unit for APXl w/S tubes . . GD 
TSIS5C Sig Gen 2700-3400 me W/Book and Caj>c . NEU 
AT 141 Antenna 225-440 mo W/YSWI^ Chart ’ 

(lOUlJ 


17 

2 

1 

76 
4 


ATI4I Antenna 225-440 mo W/VSWK Chart ^ - | 

APNI 420 me W/Tubes* Wobiilator, f^^namotor GOOD 3 
FT243 XTAL SET 5675 thru 8650 kc CH270-CH3S9 130/1 1 
M92U Dynamic Mte W/Cord & PLOS Plug. Ex for CB. EX 1 


*75 

.50 

.75 

.35 

.75 

.25 

.25 

.35 

,85 

.90 

.75 

.25 

.50 

.00 

.25 

.75 

.75 

.25 

.45 

.85 

.75 

.75 

.50 

.75 

.00 

.00 

.75 


WILCOX AM43B/FRC 2 channel Amp W/60 cy supply. GD 
WILCOX 90A2 Ike Gen Keying Osc. 60 cy supply* GD 
WILCOX 63AI Volume limiting Amp 60 cy supply. GD 
PR S3 '53 Model. Locates Pipe & Sunken Metal . NEW 


12 

11 

14 

37 


3,85 
.75 
.85 
*75 
.50 
.75 
.50 


E. C. HAYDEN 


BOX 294 Bay Soint Louis 

Mississippi 


Shipment: FOB Bay Saint Louis.. . Terms: Net, Cosh. 
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(High Gain from page 33) 

Like the pre\'ious circuit, tliis one makes use 

of an extremely high-valued plate load resistor. 
Ho^^'e\ er, no shunt is necessary' to keep trans¬ 
conductance up since pentodes maintain rea¬ 
sonable values of gm dowm to almost zero plate 
voltage. 


TONS OF AMATEUR EQUIPMENT IN STOCK 

WiESiriEIRti^ IRamdiio 


SAN DIEGO 
1413 India Street 


BE 9-0361 


MON - FRt 8:30 to 8:00 SAT 8:30 to 5:00 




Reduces Ititerferenec and 
Noise on All Makes Sheii 
Wave Receivers. Makes Warld 
Wide Recejitifin Strongeri 
Clearer on All Bands! 




For ALL Amateur Trans¬ 
mitters. Guaranteed far 600 
Wette AM 1200 SSB PI- 
Met er Link Direct Feed. 
Llglit, Neat, Weatherproef. 


Complete m shown total length 102 ft. use Coai R069U or 
balanced Iwinllrie, Hl-impact molded resonant traps. (Wt. 3 
02 . 1' I 5' IojieK You Just tune to desired band for iMmlike 
results. ICiceUont for ALL vrorld-wlde short-wave recelTen end 
amateur transmitters. For NOVICE ANB ALL Cl-ASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GABGETS NEEDED! 
Elimlimtes 5 separate antennas with excellent performance 
euaranteed. Inconspicuous for inooty neiihborhoiidit NO 
flATWlRE HOUSE APPEARANCE! EAST INSTALLATION! 
80-40-20-15*10 meter bands. Less FX. tl3.§S 

40-20*15-10 meter bands. 54-ftH ant. (best for swt'sl teas FX. 

$12.95 

Feedlines: (specify) for Pi-Net output 90 ft. RG59U. $5.00 eitra 
For Link couplinc — 96 ft. balanced iwtiillne .... $2,00 extra 
send only $3.00 (cash, ck., mo) and pay postmen balance 
COD plus postaire on arrival or send full price for postpaid 
delivery. Complete installation & technical InEtructiona fur¬ 
nished. Free Information on many other 160-6 ruoter antennas. 
. _ Available only from; 

WESTERN RADIO — Dept. A7-6 — Kearney, Nebraska 


The cathode resistor and bypass capacitor 
are eliminated by going to "contact-potential” 
bias for the grid, via a 2.2 meg resistor, while 
screen supply' problems are bypassed by using 
a tap on the output stage’s cathode resistor 
to supply the 10 volt screen potential neces¬ 
sary. Because of the high value of load resistor, 
which tends to limit current, and because 
cathode bias is used in the output stage, the 
grid of the 6AK6 can be direct-coupled to the 
plate of the amplifier. 

This circuit has slightly lower gain than the 
super-gain cascode, but is still plenty' hot. Its 
gain ranges from about 900 to 1500 depending 
on screen voltage and plate-supply potential. 
If more power is desired, you can substitute 
a 6AQ5 or a 6BQ5 for the 6AK6 show'll. 
However, if 2 watts will sufBce, the 6AK6 has 
a big advantage in its extremely low heater 
current requu'ement. As shown, the circuit re¬ 
quires only 35 ma at 6.3 volts on the heaters, 
and around 40 ma at 300 volts from the power 
supply. 

Like the super-gain cascode, high-freqency 
response of the starred pentode is limited. 
Howev'er, it is plenty adequate up past 3 kc. 
To use tlie pentode with a dynamic mike, add 
a series capacitor between the mike and grid 
to prevent shorting out the bias voltage. 

. . . K5,TKX 



If you like 73 we’d appreciate your help in 
getting more fellows to subscribe. The big 
difficultv' is to overcome inertia and actuallv 

r * 

get them to sit down to get it done. \^’e try to 
make it as simple as possible on our end. The 
price is a simple (and low) $4. Our address is 
simple: 73, Peterborough, N. H. 


MASTER 

73 Subscriptions Name_ 

1 yr $4.00_—_Address_ 

2 yr $ 7.00__ City_ 

3 yr $10.00_ 

LIFE $50.00_ 


ORDER BLANK 


Cali 


Zone__ State__ Zip_ 

One year subscriptions 


6up $2_ ATV $2 


New sub_ 

Renewal sub._ loAR Membership 1 yr $10 

Start with_ 

Back issues (50c each)_ 


90 


73 MAGAZINE 

















































(W2NSD from page 75) 

some sort of award can be made to Phil Spen¬ 
cer WoLDH of the Delta Division for chirping 
oflF key fust for one instant at a board meeting. 
It has been a long time since that has hap¬ 
pened. It’s something. 

Eight of the directors come up for re-election 
or replacement this year. How about it, shall 
we see if we can’t get sometliing in there be¬ 
sides a set of puppets? 

OK, now let's see what the directors accom- 
ph'shed with those 47 unanimous votes. Hunty 
has been looking a bit peaked lately ... I’ll bet 
that handsome raise the board gave him will 
make up for a lot of the harassing he has been 
getting. The board gave the Executive Com- 
mitte carte blanche to increase Budlong’s “re¬ 
tirement” pay too. Hmmm, I understood that 
Bud was already getting 100% pay in "retire¬ 
ment,” am I wrong? 

Another big appropriation was $100,000 for 
the defense of amateur frequencies in the 
coming years. This is quite an appropriation 
... it is the dues of 40,000 members of the 
League, about one half of the members. 

The hundred grand wont go very far if 
Hunty spends up a storm like he did back in 
1959. He and Budlong represented the ARRL 
at the Geneva Conference that year and turned 
in a bill for $15,701.68, if I read the fine print 
on the League financial reports right. I don’t 
like to bite the hand that has fed me (yes I 
do), but the dinner Bud and Hunty bought 
me in Geneva took care of my own ARRL 
membership dues for a number of years. I fig¬ 
ure that I’m just making time payments on 
that dinner each year as I send in my check. 
Their hotel was palacial . . . the sitting room 
of their suit was larger than the lobby of my 
hotel. Nothing but the best . . . right? 

Seems to me I remember their flying presi¬ 
dent Dosland over for a couple of weeks vaca¬ 
tion. . . and didn’t they pay his salary while he 
was taking time off his regular employment? 

Shucks, there I go getting sarcastic again 
and I wanted to be straight forward this time. 
You’ll have to admit that I passed up the op¬ 
portunity to say something about the directors 
grabbing a ribbon for a dance around the 
May-pole. Well, I almost passed it up. I’ll also 
not say anything about their dance around 
my February poll. 

Seriously, is there any way that us members 
of ARRL can find out where this lOOG goes to? 
If some good can be done with it, all the 
better fo us all . . . but we don’t want it to 
turn into a big “fact finding” vacation fund. 

... Wayne 


MAY BARGAINS 

RA-42B POWER SUPPLY UNIT. Input 115/220V 60 
cy; output 210vDC, 60ma & 6.3v 3.5A. 5V4 
Rectifier choke Input & dual oil capacitor. Used, 

Good . $ B.7S 

Same with Volt & MA meters. Used, Good S1Q.45 

MOBILE TRANSMIHER 8-ig3B/VRC-2 30-40 me FM 
With 7 tubes (807 final), 6vOC dynamotor & 
schematic. Used, Good _ $12.95 

LAZY MAN’S “Q-Ser” Navy Radio Beam Filter for 
CW. Single signal selectivity. The easy way. 

New ... ... ...... S 2.49 

MH-26C Bendix Receiver— ISO-lSOOkc. 3 bands. 

2 RF Amp, AVC & BFO. W/12 tubes, 24vdc dyna¬ 
motor & schematic. Used, Good .$14.95 

3AP1 CRT Xtnt for Modulation Monitor & etc. 

Brand New in original cartons . $ 1.95 

ARC-3 TRANSMITTER— 100-156nic AM. Uses 2- 
832A's, 2-6L6's, 3-6V6’S, 12SH7 & 6J5. Used, 

Good with schematic—Less Tubes ...... $ 9.95 


SEND MONEY ORDER OR CHECK WITH ORDER 
MINIMUM C.O.D. ORDER $10.00 With 25% DEPOSIT 


Write for Latest Bulletin #39“Loads of Bargains. 

R. W. ELECTRONICS, INC. 

2430 So. Michigan Ave. Dept. 735 

Chicago, 111. 60616 phone CAIumet-5-l28l 
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arid Re- 

conditioned used gear. Cash 

or Budget. 



Graham 

Radio 


Dept. 

C.r Reading, 

Mass. 
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Only QUAKER con give you Price ond Quality- 1 

So why buy crystols elsewhere. 
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In FT-243 holders. .05% 

tolerance. Fully 

guaranteed. 1 

Only 55{i 

ea. postpaid 

USA. 
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Kcs. 


aooo 

8425 

8014.20 

8164.28 

8350 1 

6006.6 

6440 

8018.83 

8173.3 

8375 1 

6025 

6450 

8021,42 

8175 

8330 1 

eoi^o 

6473.3 

SD22.22 

8178.75 

8389.20 1 

6075 

6475 

8023.64 

8183.3 

8418.79 1 

6100 

6500 

8030 

8186.66 

8423.08 1 

6106.6 

6506.6 

8032 

8192.86 

8423,53 1 

6125 

6525 

8035.71 

3188 

8435.71 1 

6140 

6540 

8030.25 

8188,24 

8436.92 1 

6150 

6550 

8045 

8200 

8453.85 1 

6irs,3 

6573.3 

8050 

8225 

$463.75 1 

6175 

6575 

8070 

8240 

8469.23 1 

6200 

6600 

8078.57 

8350 

8466.7 1 

6206.6 

6606.6 

8080 

8273.3 

8475 1 

6225 

6625 

8081.25 

3275 

8480 1 

6240 

6640 

8090.77 

3315 

8483.3 1 

6250 

6650 

8092.50 

3315.38 

8491.7 1 

6273.3 

6673 

8100 

8317.5 

8541.7 1 

6275 

6675 

8103.53 

8313.18 

8550 1 

6300 

6700 

8104.62 

3325.-88 

W75 1 

6306,6 

6706.6 

8105.46 

8326.15 
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6325 
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8118.46 

8328,75 

8600 1 

6340 

6750 

8121.43 

8330.76 
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8332 
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6373.3 
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8135.71 

8335.71 

8700 1 

6375 

8007,60 
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8333 

8710.7 1 

6400 

8008 

8145.88 

3340 


6406.6 
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8161.53 

8341.7 
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What is 
the Instituted 

1. Members 

2. Directors 

3. Coordinators 

4. 73 Staff 

5. Temporary secretary: Wayne Green 
WHAT IS THE INSTITUTES’ PROGRAM? 

1. See that our legislators and government 
get publicity about amateur radio via the pub* 
lication of a weekly newsletter, 

2. A representative in Washington, Harry 
Longerich W2GQY/4. 

3. Support amateurs in legal battles. 

4. Establish club stations in new countries. 

5. Sell ham radio world wide. 

6. Get infonnation on current events to all 
interested amateurs and loAR members and 
encourage members to make then views known 
to ARRL directors and ARRL HQ. 

Why is there 
a need for the 
!oAR? 

I. Amatein radio has no representation in 
W ashington. 

a. Other users of radio frequencies have 
organizations in Washington to help protect 
their frequencies and privileges. See 73 April 
64 page 18 for details. We, who have been the 
constant losers, more than any other group, 
should be strongly represented. We’ve tried 
doing without, can we leam? 

b. Other hobbies have organizations in 
Washington to keep in touch with the govern¬ 
ment, and protect the privileges of the mem¬ 
bers against restrictive legislation and promote 
positive legislation. Good examples of this are 
the Aircraft Owners and Pilots Association and 
the National Rifle Association. AOPA, being 
on the spot, was able to get legislation through 
Congress quickly when they wanted alien pilots 
to be able to use their plane radios while in the 
U. S. Look how many years weVe been trying 
to get reciprocal licensing. 

c. The ARRL HQ group has been fighting 
a Washington office for years. There was con¬ 
siderable discussion of this in 1958 at the Na¬ 
tional Convention in Washington and the main 


reason against a Washington Office for tlie 
ARRL at that time was that HQ was convinced 
that such an office would grow quickly and 
would eventually overshadow tlie Cormecticut 
HQ, forcing everyone to move to Washington. 
They didn’t want to move. 

d. The Institute of Amateur Radio wiU be 
centered in Wavshington DC. Four of the nine 
interim directors of the Institute ai-e in the 
Washington area and they are proceeding with 
the bulk of the organizational work from there. 

e. One of the loAR interim directors is an 
official representative and is in touch with the 
Senate, Representatives of the administration, 
etc. The voice of amateur radio is being heard 
where it counts. 

2. Nothing is being done to keep our own 
government behind us. 

a. We had very little support at the 1959 
Geneva Conference. U. S. delegates represent¬ 
ing the various users of radio frequencies ad¬ 
mitted ‘that amateur radio was at the bottom of 
the list. 

b. The ARRL has proposed no program 
whatever. 

c. The Institute started in April sending a 
weekly newsletter to every U. S. Senator, 
every U. S. Representative, every state Gover¬ 
nor and all Government officials involved with 
radio. This newsletter stresses the public serv¬ 
ice of amateur radio and tlie benefits to the 
country of oui' having a strong amateuiT service. 

d. Government officials and Congressmen 
have an office to call when any problems come 
up regarding amateur radio. The Institute 
Washington representative has personal contact 
for all of us. 

3. Little is being done to prepare for Gen¬ 
eva. 

a. The outlook for the next frequency con¬ 
ference is indeed black for amateur radio at 
present. Educated estimates are that we will 
lose 40 meters plus parts of 80 and 20. 

■b. The ARRL has proposed no plan. It is 
depending on the lARU. 

c. The lARU is in bad shape. It was flatly 
turned down in region 2 (North and South 
America) in April when president Hoover had 
no program to offer for saving our bands. In¬ 
stead a separate organization was formed with 
separate officers. lARU region 3 (Australasia) 
is virtually unorganized. Region 1 (Europe 
& Africa) is partially organized, but may soon 
fall apart over lack of any program. 

d. The Institute proposes to make club sta¬ 
tions available to locals in DX countiles who 
are trained in amateur radio by visiting DX- 
peditioners. This should help introduce radio 
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to newer countries. Several manufacturers have 
volunteered to supply equipment for this pro¬ 
gram. 

e. The Institute plans to send out an inter¬ 
national newsletter to government officials con¬ 
cerned with amateur radio to point out the ad- 
N'antages of having a strong amateur service. 
All probable delegates to the Geneva Confer¬ 
ence will also get this newsletter. 

4. Amateurs fighting legal battles get little 
support. 

a. \\"hene\’er an amateur loses a legal case 
in\olving amateur radio this sets a precident 
which can then be pointed to in the future 
where\’er a similar case is in contest. It is there¬ 
fore of great importance for all precident 
setting cases to be won. 

b. The ARRL provides legal advice, but not 
money'. Legal cases can be \'^ery expensive. 
\V0JRQ has spent well over $1500 fighting a 
suit against his tower. People that moved into 
his neighborhood well after he had his tower 
up ha\e sued him for $8000 damages to the 
value of their property because of the unsight¬ 
liness of his tower. If he loses this case every 
amateur in the countrv with a tower would 
live in fear of a law suit for thousands of dol¬ 
lars and with a precident for the suers to point 
to. 

c. The Institute position is that cases like 
this are a responsi])ility of all of us and that 
funds should be provided to help amateurs 
wlio, through no fault of tlieir own, have to 
fight a suit which could hurt all of us if lost. 
The Institute has sent $500 to help W0JRQ 
with his case. We under.sitand that this has 
resulted in quite a change in the ARRL posi¬ 
tion and that there is a good possibility' that 
the League’s council may now be available 
to help flight the case. This is an additional 
benefit which wasn’t planned for. With this 
array' of support there is a good chance that 
the complainants may' give up the case. 

d. In Santa Barbara three hams have been 
prosecuted by the city' as public nuisances to 
put them off the air. The entrance of the Insti¬ 
tute into this case, we are informed, has again 
seen aji offer of ARRL council Booth to flv 

m 

out and help fight. We understand that the 
city', informed of this turn of ev'ents, has 
thought better of the suit. 

e. The Institute is investigating the possibil¬ 
ities of pro\iding all members nu'th an insur¬ 
ance policy to protect them from suits con¬ 
nected v'ith amateur radio. The Institute in¬ 
tends to help as much as possible amateurs 
with legal battles involving amateur radio. 

.5. There are at present no checks and bal¬ 


ances for immence power of ARRL HQ. 

a. .ARRL admits that they do not represent 
the amateur (Julv 63 QST page 9, paragraph 

4 ). 

b. ARRL HQ .suffers from fraihties. 1) Ir¬ 
responsible submission of RM-499. 2) Coca- 
Cola deal. 3) Santa Barbara legal battle 4) 
\\'0JRQ legal battle 

c. It is much more difficult to succumb to 
frailties when y'ou know that some group is 
w'atching y'our e\'er\' move. Much more. 

6. Little is being done to improve the tech¬ 
nical standards of amateurs. 

a. ARRL recognizes and decries the situa¬ 
tion, yet has not furnished leadership. 

b. The Institute proposes to establish a pro¬ 
gram of technical achievement with certificates 
and awards. 1) Exams to be given at hamfests 
and conventions under close superv'ision of 
clubs. 2) Awards for outstanding develop¬ 
ments, break-throughs, unusual construction 
projects, patents, etc. 

7. There is no organization program to keep 
commercials out of our bands. 

a. Mount a full scale attack on elicit use of 
our bands bv otlier services. Co-ordinate a ser- 
ions effort to identify all transgressors. Lodge 
official complaints against them with our gov¬ 
ernment, the ITU, the government of the 
country involved through their representatives 
in the U. S. and directly. Should this not get 
results we can muster the full strength of loAR 
membership to put pre.ssure on their govern¬ 
ment, their repersentativ'es in tlie U. S., their 
travel bureaus, etc. We will also let all the 
members of our own Congress know that the 
country is operating or condoning operation of 
transmitters contrary to international agree¬ 
ment tluough the ITU. 


Interim Director W70E 

Howard Pyle W70E. Age 66, licensed 1912, 
now Extra Class. Past calls: HP, MA, 7HP, 
7i\G, 7FT, 70E, 7ASL, 8FT, 8RL 8DAG. 
ARRL member since inception. Also member 
of SM, lAE; VWOA; OOTC; OTCj DeForest 
Pioneers; A-1 op; Morse Telegraph Club. Has 
had hundreds of articles published over the 
past 50 years plus six books, four of which are 
current. Retired Electronics Engineer with 
U. S. Gov’t. Has worked as a sea-going mer¬ 
chant marine operator, marine coastal station 
operator and manager, 5 years Chief Radio¬ 
man (permanent appt.) U. S. Navy, Chief 
Engineer several radio manufacturing com- 
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panies, manager RCA marine dept. Chicago, 
wholesale radio salesman, radio and later elec¬ 
tronics engineer, U. S. Gov’t. (2 depts.), Asst. 
U. S. Radio Inspector, Bmeau of Navigation, 
etc. Charter and Founding member of loAR. 

Biography and Commenl’s 

de K2TKN 

It seems like a long time ago, and I guess it 
was . . . 

A cousin came to spend the summer vaca¬ 
tion. He was the same age as my brother and 
life became somewhat strained for me, being 
five years younger. This cousin was an electron¬ 
ics wizard, for altho only aged 12 or so, he had 
constructed a crystal set 'that actually worked. 

After weeks of untold favors, cajolery, and 
outright bribery these two hooligans condes¬ 
cended to .show little brother how to constmct 
a set. A tightly wound coil of wire on a card¬ 
board tube of well-known but unmentionable 
origin, manufacture of a sulpher and lead 
crystal, and hading him out of his spare head¬ 
phone (as I recall, my soul was only a small 
concession in the deal) and I was the proud 
possessor of the finest crystal set in Kansas City 
that stoutly refused to utter even a faint squeal. 
Long weeks were spent that summer, winding 
and rewinding that coil, carefully scraping a 
path for the slide tuner to contact, all under 
the close supervision of this radio whiz kid. 
Noth’in ... Not the faintest sound. He went 


back to Des Moines and scliool and after 
several months more of fruitless effort my 
brother let slip that that tightly wound coil of 
mine was bare wire while the working model 
had enamel insulation. After 30 yeai’S I do oc¬ 
casionally speak to my brother again. In spite 
of his perversity, the cousin went on to become 
W9TGL (three gorgous ladies) of pre-WW2 
fame and today is a slightly tarnished BRASS 
HAT in the AIR FORCE who has been known 
to get on the air as W4WGO. After what 
seemed eons at tlie time, I recall learning the 
code at government expense. This consisted 
of religiously taking the amateur tests every 
time the FCC inspector came to town with his 
tape machine, always flunking but each time 
by a little less, meanwhile frantically boot¬ 
legging on 160 meter fone far into every night. 
To this day, I am sure that kindly inspector 
(MacDonald) overlooked an uncrossed T or 
misplaced punctuation mark to get me 65 in a 
row and out of his hair, or oft 160, I am not 
sure which. 

What a thrill to legally call CQ and hear 
an answer—Ollie W9EKJ who was clear across 
town was in there loud and clear. He promptly, 
with some knowledge of prior operation, de¬ 
manded that I get off the air and quit using 
his call—refusing to listen to my attempts at 
phonetics to explain my call was plainly 
W9ETJ on my license and he went clear ape 
when my buddy George Horner, who had re¬ 
ceived his ticket that day also, called in with 
W9EDJ. Half the whole 160 meter was in that 
ruckus before the air cleared that night. Short¬ 
ly after, I was intiated into the business side of 
this game, chasing parts at Van Sickle Radio, 
St. Louis for Griff W90WD, God rest his soul. 
I am sure he and Walter Ashe gave more 
young squirts their start in this business than 
all the DeForrests, Samoff’s, etc., put to¬ 
gether. And Walter is still doing it. 

Wells Chapin W9DUD was building some 
of the biggest and prettiest KW rigs ever 
known by the late ’30’s. I know, for he used to 
come into the store and buy a $1.19 17x 13 x4 
steel chassis, they didn’t come any bigger and 
my job was to punch out the holes he drew on 
the brown paper cover. Try going into the 
parts house today, buy a chassis and ask them 
to punch the holes for you (HA) and all we 
had in those days were Greenlee hammer 
punches. Thats what the part-time after school 
amateur kids working there were for. After 
working there several years, the Naval Re¬ 
serve was called out and I got out of High 
School concurrently in early 1941, That free 
crystal cost me 5 years in the Navy. As I recall, 
1 owed Griff about $3000 for parts purchased 
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at emploj ee discount abov-e my wages, which 
he had tallied every w'eek then written ofiF as a 
dead loss, I had DXCC before I found out 
boy's were supposed to go out with girls and 
had collected several Grand Island FCC QSL’s 
for shorting out the only choke in the PWR 
supply on my push-pull parallel TW-l50’s 
after a \V6 let slip how to get that sure fire 
bat of 120 cycle gargle that no DX on the low 
end of twenty could resist. If there hadn’t been 
plenty' of science courses and a ham as princi¬ 
pal ol tlie school, it couldn’t have been done. 
In those days, OM, DX was pure work. They' 
hadn’t been Gus’ized, Danny’ized or Col- 
lins’ized and neither had we. 

By 1946, an old grizzled hash-marked Chief 
Radio Technician was let out to pasture, after 
all he liad been thru every radio and radar 
tech school they had and then several years of 
too many TBM-TBK, SA, SC, SQ, SG, over tw'o 
hundred SJ’s each witli cronic problems some¬ 
one had to suffer with. I was 22, but felt 
everyday of 100. One bright spot stands out m 
my' memory of those days. One Christmas 
eve when I had the dutv at the RMO 15th 
Naval District Panama and after finishing 
straightening out the bumps in the linoleum of 
the radio shack floor or some other highly 
secret technical detail transit ships demanded 
the base e.\perts attend to while the crew 
bellied up in RioBahoo, some other dis¬ 
franchised ham and I were sitting there slop- 
pin lip coffee and discussing the hell of being 
in DX country at such a time. This was in the 
radio .shack of a tin-can, I believe, and there 
was a TBK transmitter with the filaments lit, 
tuned up at a full gallon on 8120 kc or such. 
Deciding they' could only shoot ymu once, I 
let out a long slow CQ DX and signed W9ETJ. 
This was 1944 when w'e were not exactly 
winning the war in the Pacific and there hadn’t 
been a legal Amateur contact since 1941. The 
band opened up for 20 kc either side with the 
##.$””&# pile-up of DX ever packed in at one 
time in the history of radio. For the next two 
hours we worked’em by the gros.s. There were 
Japs, Gemans, Iti’s, Russians and Allies by 
the numbers. On the frequency, that night 
before Xmas, there were just Amateurs, doing 
what they like best—there just wasn’t any war 
for us for abt two hours. Half the GI’s were 
too chicken to sign their owm calls and used 
initials, etc.—it sounded like 75 meters the 
night before we got the band back after the 
war. Finally, someone decided this amateur 
bit was not the way to fight a war, and NSS 
cranked up on frequency and demanded identi¬ 
fiers which rather squelched the whole thing. 
At noon the next day, there were still a 


couple of PY’s working J’s for \A^\C on the 
frequency. The fact that Boyd Phelps \\^9BP 
u'as RMO may have helped keep in out of the 
brig. 

By 1950, after deciding there had to be 
better w'ays of making a living than AM soap- 
radio engineering including owning a peanut- 
whistle, KXGI, and going thru the BOOM 
TV shop periods, I ended up a field engineer 
w'ith Raytheon Mfg., Chicago. Six hundred 
and fifty service meetings later moved over to 
the Magnecord and sales. By this time, 
\V^0ETJ out of Elsberry Mo. had done fairly 
well on six and two. That fiv'e or six miles 
w'est of the Mississippi riv'er sure made that an 
ideal location. Being the first \V0 going west 
when six and tw'o were new was some pump¬ 
kins, ril tell you. There were more than numer¬ 
ous occasions when Dallas W9AAG, Red 
\V9EHX, W9MUD and many other W9’s in 
western Illinois sat there and heard Wl, 2, 3, 
4’s cafiing and at times working that ### 0 just 
ov'er the line. Before leaving, a 25 ft. cylindrical 
parabola 70 feet in the air had effectively re- 
mov'ed about two states from the distance to 
the East Coast. \\^2AZL and M’2CXY still 
claim I must hav'e been using that .xtal set with 
the bare wire coil but the 4-125’s at 4 KV and 
1 amp put out a fair signal after little taming, 
and care not to make long dashes. Don’t get 
out your slide mle to figuie out the input— 
that was the most legal KW ever generated to 
snag DX on two. If you held tlie key down long 
enough for the meters to slow down long 
enough to read, those 4-125’s would have 
been walking around the ceiling of the shack. 

Ten yeajs ago, Ed W0LFE, inherited the 
fav'ored W0 position and has done v'ery well 
for himself, while 1 am in the middle of the 
gibbest pile of locals on VHF in the world. 
The band could be wide open to W6 on tw'o 
from New Jersey and the call K2TKN and 10 
cents would get me a bad cup of coffee under 
the pile-ups. There was nothing else to do but 
go on 1296 me to find some elbow-room. I 
find there is plenty. 

An old man from up the road, after looking 
at the 20 ft parabola and other contraptions 
cluttering up the QTH and learning I point 
these at the moon on occasion, asked “But 
what does the Moon say” and you know he 
may be right. There sure isn’t much of a QRM 
problem. 

Being a gadgeteer by nature, V’HF and UHF 
have always fascinated me for here are vast 
areas of uncluttered space where an untutored 
amateur, by the expedient of extreme special¬ 
ization and simply wanting to do something of 
value badly enough, can make monkeys out of 
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the communication “experts.” We’ve got receiv¬ 
ers now' that make their Kilo buck specials about 
equal to xtal sets and we have always been will¬ 
ing to tr\' anything. They can't get a contract 
from the Gov. unless their theory looks right. 
W^e can’t lose, all we have to do is play the 
cards. They may have been stacked in oui’ favor 
up in this range oi frequencies. 

Below 100 me, I am afraid it is another 
story. The majority of my actual operating 
time in the DC bands recently has been on 
Air Force MARS channels. If you would like to 
fullv understand what the HF amateur bands 

•r 

are going to sound like sliortly at the present 
descent levels, tr\' copying SSB traffic on 3295 
kc at 0200 Z or 7460 kc. These are military 
channels with the full authority of the US 
backing them up and this makes them open 
season for every raw' ac crud generatO'r in this 
hemisphere. Reread W4LCY article in May 
73—then read it again and see that every meet¬ 
ing of your local beer-ehowder club is devoted 
to actually w'hat can be done. Let someone 
else win field day, for at the present rate of 
descent there aren’t going to be many more 
anvw'a\'. 

r i« 

I am a lousy commercial—I make a living 
selling Cornell Dubilier products to the parts 
distributors that sell to amateurs. Loss of the 
HF amateurs bands or incenth'e louse-iip 
u'ould mean reduced HAM-M and TR-44 
rotor sale.s. {It already has in tmth.) That 
would only leave less than 28,000 other items 
for CD to sell to the distributor whose amateur 
sales dollars are a small part of his total. You 
don’t seriously believe the amateur sales of 
Collins, Hallicrafters, etc., keep the,se com¬ 
panies in business, do you—this isn’t 1938—it is 
prett\' late in 1964. And if you don’t think I 
kmow' this market and how' to peddle merchan¬ 
dise, reread the sub-liminal (free) ad built into 
the second sentence of this paragraph. Bill 
OiT and his group of old pro’s couldn’t have 
done better in QST. Which reminds me, you 
couldn’t buy my ARRL membership for kilo- 
bucks during this hassel. I’ve found as a mem- 
l am entitled to vote now and then. It isn’t 
for much, but few' bothered in the past so who 
cared? I’ve had go-rounds with Headquarters 
before about raw commerciahsm in Q.ST and 
their lack of interest in 432 mes w'hen we 
needed it most, and found them subject to the 
same human frailities as most. Pres.sure on a 
Director w'ho in turn does a little desk-pound¬ 
ing has it’s effect. 1 like to remember copying 
code piactice on a one-tube blooper and the 
thrill of WlAW’s big signal in the middle-west 
a long time ago, but as I have gotten older and 
a bit more experienced in worldly w'ays. I’m 


afraid the ARRL doesn’t have the same image 
it once did for me. As a commercial corp. 
they would bumble along making large noises 
of extremely conservative gooble-de-gook til 
the first highly specialized, market and cost 
conscious—sales oriented competitor took them 
to the cleaners by the cliapter and verse. The 
crime in this case is that you are going to lose 
forty meters and large chunks of the other 
HF bands while we try to straigliten out our 
internal organization. Everything is new at 
Headquarters except the direction and point 
of view. The outpourings and apparent ob¬ 
jectives seem about ten years old. 

Our first preliminary organizational meeting 
of loAR directors was, by necessity, in regard 
to immediate and extremely necessary actions 
and short range objectives. A great deal w'as 
said about the average amateur and what they 
could do, given the opportunity, to keep what 
they own. I didn’t say much, for T was in 
complete agreement with what was being said. 
But, after the meeting, when driving home, I 
had a chance to sort out the multitude of 
thoughts proposed by this keenly and currently 
aw'are group. It suddenly struck me. . . I have 
never met an average amateur. Tm not average, 
and voii’re not either. If T w'as, I wouldn’t 
admit it, and anvone that savs 1 am is in for 
a very hard time. As sure as I am sitting here 
looking for the erase key on this mill, my 
ARRL director has me lumped uii witli all the 
other K2’s and he tries his best to represent 
this image. No wonder thing.s are in such 
a mess. And if thi.s is tme, the HdQtrs people 
must think of the average director and his 
v'ievvs as representitive when making daily 
decisions that affect everyone of us . . . Mv 

m ■ 

God—I’d rather eat a can of worms than pic¬ 
ture that, but it is tme, and it has been going 
on for years. 

But that is democratic government, you 

state. Not by a long shot, not in professional 

politics in modern times. We live in the best 

country in tlie world today because a finely 
¥ * * 

balanced set of check and counter checks hav'e 
developed at all levels, individual, ward, city, 
county, state, and national, keeping every¬ 
one aware of current situations and on their 
toes. The very intricate system of lobbv'ing at 
aU lev'els of government, from your local school 
board to congress, is an extremely important 
part of this system of government that we are 
justly proud of. I’ll guarantee yon are not first 
in line waiting to v'ote in some local or even 
national election, but even a hint of increased 
property tax will put you fiitnly up front 
pounding the desk of your alderman or town 
council member, etc. I’ve nev'er heard of a lob- 
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by in W^ashington achially representing me as 
a US citizen, but tlrere are hundreds of them 
representing in fine detail ev^ery facet of my 
every day action, each higliJy specialized in a 
certain field. This I can understand and now it 
is apparent to me how loAR can provide an 
aggressive and healthy additional service 
to every amateur. Just keep in mind 
that each of us is an individual with diver¬ 
gent views, pet-peeves, and care-1 ess’s. If you 
don’t think so just ask your wife—I wouldn’t 
dare ask mine! 

Let me illustrate my point. You are a paid- 
up member of loAR and \vithout your indiv¬ 
idual approval, I am a temporary director of 
loAR. I am professionally employed in elec¬ 
tronic industry, an advertizer and paid-up 
member of ARRL-QST and am going to stay 
that way. That lost about 25% of you. I think 
we are too little and too late and am sure we 
are going to lose much of our HF bands in the 
next few years, and think we are getting just 
what we deserve for lack of effort. That 
alienated another 50% right there. DUD just 
flipped. My opinions on how to clean up the 
HF bands are well known by some, but in 
particular by the FCC. My petition to them, 
countering the ARRL foolishness, makes oper¬ 
ation on any mode on any HF band a privilege 
that must be earned by each individual ama¬ 
teur by personal effort to expand our knowl¬ 
edge of VHF-UHF, by extended occupancy 
thereof with state-of-the art equipment, home¬ 
brew, kit or appliance. Try to DX-country hop 
and keep your HF privileges under these con¬ 
ditions. If you think I’m kidding just forward 
SAS plus for duplicating cost and you can 
read a copy of tliis bomb. That eliminated most 
of the rest, but just to make sure, many in¬ 
dividuals and clubs have heard me expound 
on why Technicians should be re-newed after 
the 1st five year period by formal office exam, 
only and that the conditional situation stinks 
to high heaven. Wow! 

I do believe that VHF-UHF ex^pansion is 
our only hope, that a few thousand experienced 
adult-oriented (no grandfather clause crutches) 
HF stations can handle 10 times the true 
emergency possible in the trivia current today, 
and would present an image to the rest of the 
world that would help us expand amateur 
radio, rather than destroy what we all love and 
wish to preserve, as is now happening. I think 
that the most important single quality of Ama¬ 
teur radio is that you transmit only if you 
desire, say only what you want about your 
views, circumstance, convictions or color and 
can shut off the rcvr and hit the sack at your 


News 

convenience. There has nev'er been a social 
precident similar in history and any personal 
effort on our part is well spent to preserve it. 

I am sure you do not want me standing up 
representing your personal interest in amateur 
radio, for these aren’t your likes and desires. 

This is precisely my point. 

loAR is composed of individual members 
and there is no reason each cannot actively 
but even several thousand individual cries in 
promote and lobby for his particular specialty, 
the wilderness have no effect without some 
form of co-ordination. Whether by design or 
fate, each of the temporary directors in loAR is 
fairly specialized in sphere of influence and 
personal interest. 

I propose that loAR become the most 
vocal stridently-insistanit lobby in the ama¬ 
teur world. Guided by direction and 
suggestion of the directors, each in his 
own special interests, thm our own chan¬ 
nels and the pages for loAR in 73 each month, 
each member should direct one personal mes¬ 
sage per month to his ARRL Director, a per¬ 
sonal message to the home address of John 
Huntoon or other salaried employee of the 
League, and one to the most appropriate Wash- 
in gton address indicated by current informa¬ 
tion. Not by mail, after all we have a fantastic 
communication system in amateur radio. Can 
you imagine the result in these comic strip 
nets on 80 GW when 10,000 30 to oO group 
messages hit the NCS. After they give up, we 
will handle them on loAR relay. For the first 
time, RTTY and plenty of it is a necessity. 
Here is an opportunit>' for a traffic organiza¬ 
tion that people wiU wait in line to join. If 
you think the Militaiy'^ won’t suddenly be in¬ 
terested in this type of operation, think again. 
The possibilities and complexities could only 
be handled by amateur radio. Each individual 
loAR member can represent himself, or abstain 
from any issue. Each Director represents spe¬ 
cial amateur interests, not geography or mass, 
acting as a focal point and director of atten¬ 
tion. 

For some reason I have an idea that thought 
of mail or phone calls around Hdqtrs isn’t 
going to be popular discussion, for the next 
few years. Just to keep those lovely secretaries 
busy, every member should write and ask one 
detailed technical question in regard to any 
current QST tinker-toy project every month. I 
have never known a group that talks as much 
and says so little as the US Amateurs, but if 
each reserved just 150 well chosen words a 
month and directed them in certain directions, 
mountains wouldn’t move they would run. 
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1964 

Special 

Surplus 

Our special surplus issue last year brought 
so many compliments that we thought we’d 
bring it up to date. We’ve been using the 
catalog section quite a bit here at 73, but then 
I’m a surplus nut, as anyone can verify that 
has seen our bam. 

There was a time when I darned near swore 
ofF surplus. It was right after the war when 
the War Assets Administration was giving 
large lumps of surplus to schools that would 
accept them. Well, imagine my delight when 
an S'CR-547 turned up in the vacant lot next 
to my school. As president of the radio club I 
could see where we had some fun ahead of us 
trying to convert that into something useful. 
We tried to get some official action from the 
school on the thing, but couldn’t find anyone 
to accept the responsibility. We got more and 
more frantic about it as the local kids played 
war with it, using the tubes for grenades and 
smashing everything breakable. Finally, in 
desperation, four of us rescued the remains for 
the club. This brought officialdom to life. The 
school decided that everything would be ab 
right if we paid for the parts destroyed by the 
local kids. It was a bitter pill for us, but we 
paid. Somehow I’ve never encouraged anyone 
to go to that school since then. 
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Tve been buying surplus again so I guess 
the woimd has healed. We’re busy converting 
APX-6’s, AXT's and ART’s for 432 and RDP’s 
for watching the UHF bands for activity. 
We’ve got a surplus TV camera chain and 
some wide band FM gear. We hope to have 
all of this working from 73 mountain this sum¬ 
mer. 

Surplus has done a lot for ham radio. Where 
would two meters have been if the SCR-522 
hadn’t been available in huge inexpensive 
quantities? Thousands of them were put on 
the air. I wonder if the original Gonset Com¬ 
municator would have made it if there hadn’t 
been all those 522’s around? Tm stiU using a 
522 as a driver for my high power rig on two 
meters . . . the final is a piece of surplus too 
(Herbach and Rademan $29.50). How many 
of you have not converted an SCR-274? Not 
many. 

I buy surplus because I am a cheapskate 
and I want to get the most hamming with the 
least dollar investment. The following pages 
represent a pretty fair catalog of the surplus 
that is available today in all parts of the coun¬ 
try. It is a lot easier to read it here than to try 
to visit Boston, New York, Ohio, Chicago and 
Los Angeles . . . and most of these fellows 
don’t have time to put out a catalog. 

Catalog 

Section 
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SPECIALLY SELECTED "GOODIES", the CREAM of MILITARY 
and INDUSTRIAL SURPLUS at SKIM MILK PRICES. 

All tfems gyorant'eed os described, new except removed from equipment, usually new, in 

good operoble condition. Prices ore NET, FOB our store, Chicogo. Mail orders, please include 
enough for postage & insurance, excess returned with order, Illinois orders, add 4%. 


IP-274/ALA-I0, PANAIlAMrC ADAPTER, for 2 meter, 30 MC 

trip 10 MC width; llOv 400 cycle 
power supply. Quick, easy conver¬ 
sion, to 60 cycle, solid states 
power supply; also conversion to 
14 MC input, if desired. With con¬ 
version schematic and instructions. 
Ex, used, complete with 3BP-1 and 
17 other tubes, 7^4^' w, 5'^ h, 19'^ d. 
Shipping weight 25 pounds, $40,00 

RT18/ARC-1, 100 to 156 MC Transceiver 
10 channel, crystal controlled, with 
separate guard (monitoring channel). 
9,1 MC IF. Complete with 2 832A, and 
all other tubes. 7Vz" h, IOV 2 " w, 
19V2" d. Very excel, used, less 24v 
dynamotor with conversion instructions 
and schematic. (25.00 

RT82/APX-6, 1296 MC Transponder (transceiver) 


CO-AX COHKECTORS, LOWEST PRICES 



ft 


Tunes the 1296 MC tiam, or "moonbounce 
band. Complete with alt tubes. Very excel¬ 
lent used. $17.00 


R11, 190 to 550 KC RECEIVER 



"Q-Ser REBORN" With 85 KC 
IPs. See Sept 1963 issue of 73, 
for conversion. Complete with 
all tubes, Ex. used $20.00; 
NEW $30.00 


COMMAND SETS, back to 1947 prices! 

T-18/ARC5, 2.1-3 MC, for 160 meter. 
Ex used $5.25; BRAND NEW $6.50 
T-20/ARC5, 4-5.3 MC, for 80, 6, or 
SSB VFO. excel, used clean $5.00 
BC-4S8, 5.3-7 MC, for 40 meter, or 
CENTRAL ELEC. SSB. tike new $6.50 

CENTRAL ELECTRONICS’ “0” MULTIPLIER 

The important parts for this 
unit—380 mmf & du-30 and 
60 mmf variable; 455 KC 
IF; 20k pot; "Q" coil, wiring 
diagram & schematic. NEW 

$5.00 

W/cabinet, no panel $5.75 




VARIABLE CAPACITORS-PI NET, APC 



A B D 

A) 5 gang, 402 mmf/sec. total 2010 to load 160 meter, 
no inaucance. W* shaft. 60:1 worm drive.* good $2.50 

A) AS above, less drive $2,00 

B) 3 gang, 440 mmf/sec. shaft $2.50 

C) dual 150 mmf/sec. 1 KV, V 4 " shaft $2.50 

D) dual 250 mmf/sec 1 KV, V 4 " shaft $2.50 

E) dual 140 & 365 mmf, for BC rec. 39c 

G) 143 mmf, 600v APC. W' shaft. $9c; 3/1.95 


Vacuum capacitor. 50 mmfd 5 KV. 

* clean, good. $2.00: 3/$5.S0 





A) CH-259, chassis mate, for SWR bridges, T-R relays, 

VFOs, etc. 95c ea; 5/$4.5Q 

B) DOUBLE MALE, DO NOT BIND, 89c; 5/$4.25 

C) S-239, one hole chassis female 50c ea 

D) PL-259, E) SO-239, F) UG-21/U, choice 35c each; 12 for 
$3,75; 100 for $30.00 

E) UG175, or UG176/U, Hc; 10/$1.00 

6) PL-258, double female, 65c ea; 5/$3.00 

co-ax CABLE 

RG8/U, poly-foam, non-contaminable cover. BRAND NEW 
50 feet $6.50; 100 feet $12.00 
RG58A/U poly-foam, stranded center conductor, low loss; 
50 ft $2.50; 100 ft $4.75 

NUVISTORS-NEW, RCA, Bulk Packed 

7587, tetrode, 5 watts on 2 meter, $4.50 ea 

6CW4, sharp cut-off triode, $1.85; 3/$5.2S 

SOCKETS, for above, 15c ea; w/3 above, 3/3Sc 

1625 TUBES-OUR VERY BEST BARGAIN 

NEW, bulk packed KEN-RAD, 19c each. Min mail order 
12/$2.00; 50 for $7.50 

CATHODE RAY TUBES—Mu Metal Shields 

3EP1 $1.95; 3GP1 $1.95; 3AP1 $2.95; 3JPI $4.00 
5CP-1 $5.50; 5LP'1A $7.50; 5RP-1A $10.00 



Mu Metal Shields for 
5BP-1 $2.50; 5CP-1 $2.50; 3BP-1 
3JP-1* clean $1.75 


or 


BC Electronics 


TUBES—TRANSMIT, RECEIVE, SPECIAL PURPOSE 

3B28* $3.25; 6DQ5 $1.75; 815 $2.50; 5892 $1.50 

$1.00 each, 4 for $3.75 

807*: 6DQ6B; 1616; 3824; 6J4*; 2D21; 6AN4*; 5687* 

89c each; 3 for $2.50 

6AS7G, or GA*; 6Y6G*; 5R4GY*; 6L6GA*; 6AG7*; 5T4 

79c each; 3 for $2.25 

VR-105; VR-150; 0A2*; 082*; 12AT7*: 12AX7*; 5651 

69c each, 3 for $1.95 

6AC7: 6SG7GT: 12SG7: 12K8: 12A6: 6SN7GT*; 6SL7GT 
6AG5*; 6AK5*j 6AL5*; 6AQ5*: 6AU6*; 12AU7*; 12SF7 

49c each, 3 for $1.35 

5Y3GT*: 6X5GT*: 6K7; 12C8*; 12SB7*; 6C4*; 12J5* 

29c each, 4 for $1.10 

6SH7*; 955; 957; 1626; 6H6*; 76; 7193; 1487; 7E7 

HEAT DISSIPATING TUBE SHIELDS 

See page 24 to 27, Feb. 1964 Issue 
of 73. For miniature tubes. Made by 
CINCH. 

IV 2 " high, for 7 pin 2" high, for 7 pin 

EIMAC HR-e 

Heat dissipating plate caps, .578", for 811, 813, 866, 
etc. NEW $.79 each 4 for $3.00 

9 Pin tube Straighteners. BRAND NEW, by STAR. AH metal. 

35c each, 3 for $1.00 

I’ll be at; Starved Rock, June 7, (Ottawa, III.); 
Lancaster, Ohio, June 21. 



2333 S. Michlgqn Ave., Chicogo 16, III., CAIumet 5-2235 
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RDZ RECEIVER, 10 channel crystal controlled, 200400 
me, 115 volt 60 cycle power supply. Navy surplus and 
made to highest standards. Cost $2,500.00 each. We 
offer brand new units, original boxed, with antenna, 
plugs, schematic and crystal figuring data. Shipping 
wgt. 235 lbs, 

$125.00 


PRS-3 METAL LOCATOR, Recent release, 
brand new in mfgr boxes. We include 
fresh batteries, instruc. book, spare 
tubes, and we open and check each 
unit for operation prior to shipping. 

When you receive the PRS-3, 
it is ready to operate and 
ready to find gold, beer 
cans, metal of all kinds, gum wrappers, etc. 



$45.00 



LM FREQ. METER. Just bot an¬ 
other batch. Condition xint. with 
original calib. book and xtl, 
power plug, schematic. 

$55.00 


We have a few original Navy power supply trans¬ 
formers, so that you can make up an AC power sup¬ 
ply. Xfmr only. $2.00 

















SNIPERSCOPE, M-3, late model, permits viewing in 
total darkness. Ready to use, includes 20,000 volt 
power supply. You furnish 6 volts DC to operate. Used, 
checked out. Rifle shown in picture not included. 

$225.00 


REOULATED TRANSISTOR POWER SUPPLY 

Model 212 by Electronic Measurements, Output 100 
volt at 100 ma, variable. Standard rack panel mount, 
metered output. Used, checked OK. 

$35.00 


88 MH TOROIDS. Two types avail¬ 
able. Open and potted. Used for 
many applications such as power 
supplies and teletype. 

Open style 50c each 

Potted style 65c each 





FL-5 NAVY BEAM FILTER, 

used as 1,000 cycle filter. 
Wonderful for CW use. These 
are brand new, boxed, with 
cord & PL-55 phone plug. 

$ 3.00 




MODULATION TRANSFORMER, brand new, good for 50 watts with 807's. Convenient size, made for 
Collins Radio for Navy use. 6000 ohms to 6000 ohms.$2.25 ea. 


TELETYPE TAPE $5.00 CASE 

For perforating, 11/16 wide. Oiled, case of 40 rolls 
only $5.00. Case weighs 50 lbs. Buy two and save on 
shipping. 


GE PYRANOL CAPACITORS 

.25 mfd. 5,000 Volts $2.00 


10 mfd . 600 Volts 1.00 

1 mfd . 3,000 Volts 1.25 


POLYFOAM COAX CABLE . . . FRESH 

R6-8/U .9c ft. 

RG-58/U.4c ft. 

RG-59/U.4c ft. 


350 WATT DUMMY LOAD 

We send you 7 non-inductive resistors each 344 
ohms. Connect them parallel for 50 ohm load good 
for 350 watts. Bag of 7 resistors $1,25 


ALL MATERIAL FOB LYNN, MASS. 


JOHN MESHNA, Jr. 

Surplus Electronic Material 

19 ALLERTON ST. LY 5-2275 LYNN, MASS. 
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UG260/U UG-604/U 


M-359 .25c 

UG-175 .T5c 

UG-176 .15c 

SO-239 .35c 

PL-259 . 35c 

PL-259D .90c 

S0-239SH .40c 

UG-260 .35c 

UG-604 .35c 

PL-258 .75c 


UHF TV TUNER $4.50 

Complete with tube, used to convert Dumont 
TV for UHF channels. Seem to be useful with 
other types TV or use as converter. All unused. 

BC-221-AH UNUSED .$ mSo 

BC-221-AK UNUSED .100.00 


IBM WIRED MEMORY FRAMES. 

Removed from high priced computers. Exint 


condition. 

4,000 core.$12.50 

8,000 core. 15.00 

16,384 core. 35.00 


MAT HI FREQ TRANSISTORS 

Micro-Alloy Transistors. 

Hi frequency. 

5 for $1.00 


MEMORY DRUM w/drive motor, 40 read-write 
heads .$75.00 


SPECIAL ★ SPECIAL ★ 2 AMP SILICON RECTIFIER, 1,000 PIV $1.00 SPECIAL 


UNBELIEVABLE 

COMPUTOR GRADE CAPACITOR 

80,000 mfd 12 volt.$4.00 

35,000 mfd 12 volt . 3.50 


AN/ARr-t3100-WAn XMTR 
11 CHANNELS 

200-1500 Kc Collins Autotune Transmit- 

2 to 18.1 Me ter, extremely stable and 

suited for side band. Writ¬ 
ten up in QST Oct. issue 
1963. Used, with tubes. 
.. $50.00 

We have parts, what do 
you need? 


NAVY RBA LOW FREQUENCY 

RECEIVER 

RCA mfg, tunes in four bands from 15-600 kc. 
Direct reading dial, used by the Navy up to 
recent date and just being released. Outboard 
115 AC 60 cycle power supply with each. Just 
the thing for you old shipboard sparkies. Also 
picks up the new long wave Navy stations on 
60 kc. ..$95.00 

2N389 NPN SILICON POWER 

TRANSISTOR 

TO-53 case, 85 WATT 60 volt Silicon 

$1.00 each 



LAMBDA POWER SUPPLIES 


Used, good shape. 

Model 


#28 . 

.. $30.00 

#32 . 

. . . 50.00 

#32M .. 

.. 50.00 

#C-280 .. 

.. ... 60.00 

#C-280M 

. 70.00 

#C-281M 

*, 60*00 


SILICON MESA TRANSISTORS 

2 for $1.00 

2N696 NPN 2 Watt 80 MC TO-5 

2N697 NPN 2 Watt 100 MC TO-5 

2N711 PNP 150 MW 150 MC TO-18 

2N705 PNP 300 MW 300 MC TO-18 

2N784 NPN 1 Watt 200 MC TO-18 


SILICON 

CONTROL 

RECTIFIERS 

PIV 

2 amp 

20 amp 

50 

1.00 

2.50 

100 

1.60 

3.00 

200 

2.00 

3.45 

300 

2.50 

3.75 

400 

3.00 

4.35 


26 VOLT DC 40 AMP POWER SUPPLY 
In put of 115 or 220 volts AC 60 cycle. 
A husky power supply useable In a 
multitude of ways. A suitable varlac 
will permit variable voltage from 0-32 
volts DC out. Shipping wgt. 150 lbs. 

$50.00 


MESA TRANSISTOR 500 mc 
TO-18 case, sub min. 
Germanium PNP, Vee 8 volt, 
Ic 50 mil, 150 mw power 
#TRANS-5 80 ea. 
3/12.00 


ALL MATERIAL FOB LYNN, MASS. 

JOHN MBSHNA, Jr. 

Surplus Electronic Material 

19 ALLERTON ST. LY 5-2275 


LYNN, MASS. 
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NAVY BEAM FILTERS 

1020 cycles, same os FL-8 but more eloborote^r with cord 
and PL-55 plu9* Switching control on slant panel for 
easy viewing. New .. .... . .$1*95 eq. 


UPM 8 Signal Generator 

Feotures, range 980 MC to 1230 MC. Can be used os 
signal geenotor^ pulse generator, power meter and re¬ 
ceiver .. *...... *.549.50 ea. 


Patch Cord Kit 

Consisting of 2 eo. 24 inch cords, 2 eo. H inch cords 
and 2 ca. 6 inch cords. These come complete with plugs 
that fit standard meters ond test equipment. Used for 
quick connect, ofl for ....... ,97c 


TCS REMOTE SPEAKER 

y high quality, Jensen PM speaker. A built in trans¬ 
former Is a match for ony low impedance heodset output 
jack on any receiver. ...,$4,95 ea. 


GEIGER COUNTER 

Uses famous Geiger Mueller Tubes, which detects gamma 
radiotion, Comes complete with earphone and battery. 
New only .. $4.95 eo. 


WIRE RECORDER 

Compoct wire recorder. Used for recording conversation 
jTt flight. Con be used in autos or boots since it operates 
on battery power. ______$7,94 eo. 


SELSYN MOTORS 

such as 5G, 5F, etc. 110 volt 60 cycle $4.95 per pair 


TRANSMITTERS AND RECEIVERS 

ARC-4 tronsceiver, 4 chcrnnel crystal controlled. Makes 

on excellent 2 meter mobile. ..$29.50 ea, 

12 VOLT DYNAMOTOR for obove.$14.95 ea. 


ARC-5 Receivers 

3-6 MC automatic selector type ..$7.95 eo. 

6-9 MC ... 6.95 


ARC-5 Transmitters 

2-3 MC . 

A 1 ^ 

■•4’ ■■ 14 a 

5.3-7 MC.... 

BC 456 Modulator for command transmitter 

ARC-5 VHF transmitter 100-156 MC. 

APX-6 .. 


. -. $4.95 
... 6.95 
.., 4.95 
... 4.95 
.. 3.95 

.. 14,95 
. .14.95 


50 CHANNEL ARC-1 tronsceiver 100-156 MC for 2 meters 
or even 6 meters .49.50 


MOBILE POWER SUPPLY 

12 volt transceiver power supply consists of dual dyno- 
motors. Mounted on filtered base with storting solenoid 
420 volts at 200 MA ond 200 volts at 100 MA. Con be 
used for ARC-S, ARC-3, 522, etc. 


60 MM MOVIE CAMERA 

Magazine load type^ complete with F3.5 tens. Battery 
operoted. In excellent condition* ..,,$14.95 ea. 


CHOPPER 

6 volt 400 cycle. Uses: DC amplifier, tone generotor or 
interrupter, etc.......$.97 eo* 


KEYER 

Designed to provide outomatic identificotion and to send 
outomatic signal. Can be ued to key franmitters, etc. 

$3.95 ea. 


REMOTE AZIMUTH INDICATOR 
ASSYM. 

Consisting of 1-81 indicator, with built in autosyn ond a 
model 2Jtfl selsyn generator with 60 cycle transformer 
all for ..... - .,.$4,95 ea. 


SPECIAL 

RA-62 POWER SUPPLY, 110 volt AC rectifier Power 
Supply for 522, ARC 3, ARC-4, ARC-5, etc. .$39.95 


PE-98 

12 volt SCR 522 dynomotor. New .$6.95 ea. 


MOBILE WONDER 

12 volts in, 24 volts out at 4 amps. For operating 24 volt 
equipment on your 12 volt car battery. 10x4x6 inches, 
woter ond moisture proof. ,. ......$9.95 ea* 


TELETYPE 

88 MH mounted rn o protective cosing In new condition. 

5 for $L2S 


Teletype Power Supply 

150 volts AC input, output 120 vo!t/75 at 35 watts 

$4.95 eo. 


RDZ CRYSTAL OVEN 

Will hold 10 crystals and works on 12 Volts AC or DC 

95c ea. 


TEST EQUIPMENT 

TS-13 A/P signal generator, with self contained wave 
meter and power monitor* Frequency range from 9300 
to 10,000 MC, ..$75.00 ea. 

ART 22 noise and gate generotor. Random noise generated 
by a magnetized 604 gas tube, is amplified and the 
output may be gated at o rate determined by external 
trigger source...$22,50 eo, 

TS-239 U/P Oscilloscope. 110 Volts operations, 10 cycle 
to 5 MC duration of impulse. This equipment consists 
of a calibrating voltage generator, a timing marker 
generator and a trigger generotor. In good condition 

$89,50 ea* 

TS-102 AP range calibrator. Produces a squore topped. 
50 volt synchronizing pulse. ....,,$7.95 ea. 


WHEATSTONE BRIDGE 

Simply modified into a self contained wheatstono bridge 
by merely changing a few connections, and will accurately 
measure the volue of unknown resistors, chokes ond 

capacitors. New .. . .$7.95 eo. 

Used .......4.95 


Teletype Power Supply 

115 volts input, output 120 volts/130 at 130 watts $9.95 


Teletype Power Supply 

110 volt input, output 120/130 volts ot 200 wotts $14*95 


for Model #15 
Teletype Base 

In new condition, less hordwore ...$4.95 eo. 


Teletype 'Keyboard 

Brand new .....$19.95 ea. 

TD COVER .$2,49 eo. 


MISC. TUBES 


6114 ruggedized 12AU7 ..5 for $1.00 

1625 ..... .4 for T.OO 

1 P28 Photo Multiplier . . . _ ..4.95 eo. 

931 A Photo Multiplier ..,2,95 ea. 

Sub miniature assortment removed from late equip. 

6 for 1,00 


3EP1 scope tube. 

3DP1 scope tube . . .. 
2C46 lighthouse . ,., , 
2C42 lighthouse .. ., . 


p + h,. + .97 

.2 for T.OO 

-,rrr...|>.T *75 CO. 

- .. -.1,49 ea. 
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Germanium Rectifier 

Mounted m hent sink plate, 200 volts 5 omp per plate, 
4 plates in stack can be assembled to higher current 
lower voltage ... , ..$1*49 per plate 

2 VOLT STORAGE BATTERY 

Rechorgeoble type, 20 amp hour.. *., *$2.49 


6 Volt DYNAMOTOR ASSYM. 

Mounted on o 19" panel, completely filtered, output 
2Z5V at 60 MA. New.$2.96 


HOFFMAN SPECIAL 

Hoff men TV remote control, consisting of 8 push button 
chonnel selector, motor drive ond remote speaker, 25' of 

I ^ H A * * * * * ... . . * . * * . . . * . * . ^ B H 


Hoffmon Stereo Remote Balance 

For remote control boloncing of 2 speakers complete with 
25' of 3 wire cable. New ...,$1.95 

MODULATION TRANSFORMER 


Collinf 20W, 200 to $000 primary Z 6i 
Z 6000 . 


I i:i 


1 secondary 
. -..97c eo, 

2 for $1.75 


NAVY WEATHERPROOF 
OUTDOOR SPEAKER 

12" dionieter, heavy duty housing was used on shipboord 
for speaking to navy personnel, mfg, by fensen* Brond new 

$17-50 €0. 

CRADLE TELEPHONES 

WITH DIAL ..$3.9S 

Without Diol . 2.95 

WALKIE TALKIE SPARE 
PARTS KIT 

Consists of 24 crystals, 5 antenna colls and 5 tank coils, 
oil rn wooden carrying cose .....$3*95 per kit 


VHF FIELD STRENGTH METER 

With 200 microomp meter and colfapsoble antenna, 
vernier diol tunes from 90 to 160 MC .,.,,$9*95 


SOUND POWERED TELEPHONE 

HANDSETS 

consists of 2 sound powered handsets, 200 
feet of wire, light compact and new all for 

$14.95 per pair 


24 VOLT GENERATOR 

TO" long by 6" in diameter. Produces 28V DC ot 25 
amps .... $7*95 eo* 



Ua 3 < 




VARIACS 

3 Amp variac 12S volts 60 cycles, in good condition 

$6.95 ea* 

115 volts prrmory, 240 volts 10 amps secondary $29.50 
1T5 volts primary, 0-135 volts secondary ot 15 omps 

$29.50 

TIO volts, TO amps, 400 cycle ....$3*95 

ONE OF KIND 

TS-147D Test set* X band signal gcncrotor, like new 

c cl * d-ri**.■,■.■.*■■.,*« .* 3 'C'^i * 

TS-323/UR Frequency meter 20 to 450 MC 

$195.00 ea* 

OS/8 pocket scope 3" portable .... . ... $97.50 

TS 186/UP Frequency meter* TOO to 10,000 MC 

$195.00 ea* 

TS 175/U Frequency meter 85 to 1000 MC $149*50 
TS 174/U frequency meter 20 to 250 MC $149*50 

USM-32 precision compoct scope 6"x8"xl4" $149*50 

TS-T43/UP Spectrum Analyzer ..............$195*00 

GONSFT COMUKICATOR 111* With crystals Excellent 
condition ..$T 35.00 

ARMY SNOOPERSCOPES in carrying cose good con- 
diton ......$35*0 

AN/USM-24 Oscilloscope . $225-00 

SPECIAL 

AftC/Tll VHF Tronsmitfer, covers 116 to 132 MC. Con 
be used on 2 meters with slight modificotioii. 

2 wott output. 414" X 6" X 41A"- Weighs 

3 Vi ibs. With tube .$19,95 

SPECIAL 

Sextants Late style, features automotic averaging reod- 
ings. All yQU do is sight it* Automatic features 
gives you average reoding of about 60 sights 
in 2 min. with carrying case *.. .$8.95 

Telephone Dial 

Stoodord Phone dials ideal for use in any remote control 
relay circuits. .$1.25 

Antenna Relay 

BC-442 consists of switching relay, 0-10 RF indicator & 
50 MMF vocuum capacitor new ..... .$2*25 

CRYSTALS 

100 KC mounted in metol sealed holder V 2 " spacing* 

New not surplus . *, *.. $4.95 eo. 

1000 KC metal sealed holder space ...*....4.95 

10,000 KC metal seoled holder 1/4" spoce .2.95 

200 KC metol sealed holder 1A" space.. . .1*95 

Ceramic crystol sockets for W* spoerng .25c 

for above crystals 

Terms: 

FOB our warehouse, LA 
Cal. 25% deposit with COD 
order, Calif, buyers add 
4% tax. Minimum order 
$5.00. 

1624 SOUTH MAIN STREO 
LOS ANGELES 15, 
CALIFORNIA 
Telephone: Rl-91t79 
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general radio M\2\7A UNIT PULSER with itl203A 
pwr Bply, Hise tlrao .05 usee, fait *15 usee. 0.2 to 60.000 
usee duration^ calibrated. Top flat to 5%, OTcr- QQ l|fl 
shoot l/tliau 2%% of mas. amplitude. 


$850 TEST OSCILLOSCOPE FOR ONLY $39.50 

TEST SCOPE TS-34( }/AP: Ready to usel Internal hard- 

tube sweeps 10-50,000/sec.I plus triggered sweeps for pulses. 
Video 11 cy to me, Magnlf. lens simulates appearance of 
a 5^ picture, W/reprlnt of 17 Handbook pages. Checked OK, 

DuMONT it304A most-popular 1>C-150 kc Test Scope. 5*^ 
flat-face CK tube. VerL Befl. calibrated. liQ Rll 
W/book . l^3-JU 


DuMONT lt264B Calibrator for rert. defl., any scope 


14.95 


DuMONT .±t40IA & 40IAR (Rack Mt) is "the most ad¬ 
vanced low-freq. scope ever made/' DC-150 kc. Sensli. 19 

mv/cm. Hard-tube sweep. Identical X. Y am- iQCtRfl 
plifiera ..... > Oa-JU 


DuMONT -W'321 Scope Camera, a till or variable-speed 16 

mm. W/fl. 5 lens, stand, 4 magazines, book, lOR nil 
regular $1395 . .... .. ... . OOJ-UU 


TEKTRONIX itSilA Test Scope 10 cy-10 me video 
callbr. in usec/cm. W/brand-new 5ABP1 flat- 
face tube installed, sens. ISO mv/cm. W/book .. 


pass. Sweep 

230.00 


TEKTRONIX it5tlAD is same plus Video Delay Line 275.00 

RCA WO-79A Is s cope with meter in front 70 Rll 
panel for use at VTVM . . ... ' O-ifU 


RCA WO-56A TEST SCOPE lias 7'^ CR TUBEl 
DC to 500 kc. sweeps 3-30.000. With book .... 


79.50 


SPENCER-KENNEDY labs it202 Wide-Band Chain Am¬ 
plifier, flsed gain 20 db. I kc to 210 me; rise time ,0026 
usee. 251 & Xo both 200 ohms, Vo mas, 4 y rms. 19R fill 
W/regulated power supply ., ... IAU-UU 


POWER SUPPLY FOR ART-13 and other similar Transmit- 
ceri. You make the 24 t de 10 ampi you need with jeur 
zfrmr A aillclon rectifiers: plenty of room In the cabinet. 
Thia unit furnishes both HWf you need filtered. 1390 T 
at .35 A and 500 V at .435 A. Metered, in handsome cabinet 
3T' h. 21* wd, 15* dp., net wt 220 lbs. sbpg wt S60 Ibt. 
NEW[ Gen. Elect,, cost Navy $1000.001 FOB 70 Rfl 
Tacoma. Wn, with data, no plugs 


HANDY-DANDY ROTARY INVERTER puts out 115 v 3 

ph 400 cy 250 VA. Input 2S v dc 22A. WAlat’ Q OR 

Ing ping, checked ..... 

NAVY EAO POWER SUPPLY FOR TBX RECEIVER Ijrand 

new with spares, easily modified to standard 0 QR 

receiver-type (unregulated) supply ....... J 


MALLORY POWER SUPPLY NA-1500: Vi 230 v 3 ph 60 cy. 

Vo DC 12 T 100 A or 24 T 50 A, FOB 7Q Rll 
Mobile. Ala. ..... ^ 3*3U 


MAG-AMP REGULATED DC POWER SUPPLY* Perkins 

^^28-30 Vi 05-130 Y 1 ph 60 cy, Vo adjustable 

24-32 V, 0-30 Amps, Max. ripple 1%, Static & Dynamic 
regulation 2 large 2 % meters. Perkins tQR fill 

price $723.00. From us fob Angeles only , . l3J-Utl 

SORENSEN JxQ-28-0,5 Regulated DC Power Supply in cab- 

inet, unmetered, all solid state, VI 105-125 v, Output adjus¬ 
table IS-36 Y dc, 0-500 ma, holds to %% for combined 
line & load changes. Regular $200,00, Prom us OQ Rfl 
FOB Loa Angeles only ... . u3*3U 

SORENSEN B-NOBATRON it300B RANGER In cabinet 

w/2, meters for E & I. 0-300 VDC, 0-150 ma. Reg. 0.15% 
max. rtppie 5 mv. Also two 6,3 vac 6A outputs, CQ Rfl 
Regular $310.00 but from us only .. .. . _ P3.3U 

DR ESSEN-BARNES it3-l50S in rack cabinet w/meter, 0-300 

V dc regulated 0.15% line & load, 0-150 ma. 
plus negative 150 v dc bias, plus 6,3 y ac CT 6A _ 

DR ESSEN- BARNES it3-L5MB: ReguL Pwr sply, rack mtg, 
w/2 large meters for E & I, 0-300 Ydc at 0-1500 lOQ Rfl 

ma plus 0 to -150 vde plus 6.3vac ct, 10 amps I A3-vU 


D HESSEN-BAR N ES D3-300E, Regulated DC outputs 0-300 
V at 0-150 ma plus 0-300 v at 0-300 ma plus 0 to —145 v 
at 5 ma plus unregulated Powerstat-controlled and metered 
10 V ao up to 10 A. Small meter fur AC, two QQ Rfl 
large meters for PC E & I ..... . 33*3U 

ELECTRONlTis MEAS, CORP. itZOOB; Reg. DC supply in 

cabinet w/2 large meters, 0-300 vdc, 0-125 ma, CQ Rfl 

1% regul. line & load, 5 mv max, ripple . .._U3-3U 

ERA if:TR300-l ALL SOLID-STATE regulated DC supply in 
cabinet w/2 meters, adjustable Vo 165-300 vdc at 0-1000 
ma. Line regul. .05% 105-125 v, lead reg. 0.1% 19ClRf1 
Regular $595,00 .... lAg.JH 

UNIV* ELECTRONICS TWIN Regulated Supply. Switch puts 

two 0-400 V DC in series, In parallel, or either or both 
separately. Approx. 05 W from each output, self protecting. 
If load increases to max. on meters of 250 ma, tops at 
250 V, woii*t rise above. At 100 ma. each supply tops 

at 410 Y. 2 large metm. Also 2 separate 6.3 v 129.50 


POWER DESIGNS INC. Jjt304M2 tack mte regul. 

250-300 vdc, 0-500 ma plua two 6.3 vac 5A. Two 
Weston if741 1% meters for B & I 


HEWLETT-PACKARD "High Stability" ii7lOB in cabinet, 
unmetered* adjustable Vo 100-360 Y dc, O-lOO Q7 Rll 
ma, also 6.5< vac 5A . .......... 


HEWLETT-PACKARD it7i5A 
Supply, Details on request . 


Klystron Power 


99.50 


HEWLETT-PACKARD j±7t7A 

Supply, Details on request .., 


Klystron Power 


129.50 


^ fr — * + 


IMPEDANCE BRIDGE ZH-SO/O CAN/UKM-90) similar to 
ESTb it250DA C$495). 3-unlt concentric dial Galvo for 
dc null, magic eye for ac null, Int. oec. 1 kc. ext* to 10 kc. 
*0001 ohm to 11 meg ±:,15%: 0.1 uuf to 1100 uf ±*5%: 
0.1 uh to 1100 H ±1%. Q, *02-1000: D, ,001 ORA hfl 
to 1.05: both ±5%, W/Handbook AJU.UU 


HEWLETT-PACKARD it303A VHP BRIDGE ... 

..* 295*06 

SHALLCROSS i:tGI7B «/a-LIMIT BRIDGE OHC 

by Bhallcross ... 

188.00 

L&N ±5365 Power Cable Fault Bridge plus 
6 amp Rheostat . . .*. * * . , . 

275.00 

SIGNAL CORP 1-49 <2M-4( )/U) Wheatstone 

prox. 0.1% accur,, 0-16K X.601 to XlOO 

w/Instructlons .*.. 

Bridge ap- 

125.00 

G«n. Radio it7&3A AF POWER METER, regular 

?4I(I ...... 

175.00 

WESfiNGHOUSE PX-5 PRECISION DC VOLT* 

METER %% PS 0-750 » .. 

99.50 

LAN Students Pot- it765l w/book, 0-1*5 Y, fitepa 
of % mv, '^.04% . 

59.50 

LAN Kelvin-Varley Voltage Divider 0-350V, dc to 
same as potent*, ±.01%, reads 4 digits. 
W/instruct. to measure B & I . 

460 cy, use 

69.50 

METER TEST SET TS-682/GSM-1, you fix 

395.00 

Biddle-Evershed Bridge Megger 0-1006 megehms 

. 150,00 

RCA it69-C (MI-7512-H) Noise & Ulstortion Meter .. 89.50 


Gen* Radio i^lSOS-A Two-Signal Audio Generator for use as 
osc. 20-40^000 cy or measure IM by SMPTB or by CCIF 
methods or measure Harmonics. With Gen* Radio it736A 
Wave Anaiyaser (4 cy width) for use as Detector 20-16,000 

cy* Total catalog value $3,825, In grtd-OK 595.00 


condition both for 


I -I I I- ri 




STAB I LINE IE-20066: Skva Lino 
ToU, Regul* Adjust Vo 110-120 T 
1 ph 50/60 cy* holds ±0*1% for 
line changes 95-130 v and/or load 
changes 0-26 A, Electronic, almost 
Instant correct., nn mvg parts* max, 
harm* 5%, On lO"* rack panel 2l"h, 
14^* dp, no cabinet* Mil Spec ITS 
xfrms & chokes* Regular $960, but 
from us, brand new, w/dwgs. & 

data 330±: fob Utica, 279 50 
* *1^* only 

(If cabinet needed, add $30.00,) 


STAB I LINE S429 is Mil EM4106 6 kva electromech. line 
regul. 95-130 V 1 ph 45-65 cy* ZERO harmon. 0-52 A* 
Metered In cabinet, used. OK grtd, 97Q Rfl 

fob Utica, Y... 


STAB I LI HE EM type S345 2 kYa made special for Litton 
Ind. as CN'203/MRN, same ckL In allde-out lAQ RR 
drawer, brand new fob Utica, N* Y* W/dwg. 


SORENSEN 3006SH is Mil-Spec HS xfrmr/choke electronic 
regulator, 95-125 v in to 110-120 Vo ±0.1%. Max harm. 
3%* In cabinet, factory overhauled & grid, 97Q Rfl 
w/book, fob So* Norwalk, Conn* AfO-Ull 


SORENSEN ±1500 SPECIAL Line Voltage Regulator, all 
electronic, V^ 165-125 y 60 cy, Vo adjustable 116-1:20 v. 
holds to 0.3% for rated line input variations and for load 
variations 156-1500 TA* Max. harmonics 5%* I7Q Rfl 
FOB Lob Ang. (factory overhauled) w/book . .. ifmi-MU 


SDRENSEN ±16,Q06S: Same specs as the ±36003H except 
0-10 kva* Factory overhauled & grid, w/book; RQR fill 
fob So. Norwalk, Conn. JOJ^UU 


Sorensen ±560S: Samo specs as above except 
6-Mt kva. Checked, grtd. fob Los Angelos .*.-* 


99.50 


SO LA volt ±5166; Harmonic-corrected Sola Constant- Volt¬ 
age Transformer 506 W in case w/contln.-adjust* auto- 
transformer for reguL 6-135 v ±1%. Unmetered 4.0 Rfl 
model .. “tapmJU 


SOLA l90-25(' Vi to 230 Vo ±1% fob Los Ang. 


69*56 


G.E. IsQlatln STEP-DOWN/STEP-UP xfrmr 120/ 
240 V 1 ph 50/60 cy 7% kva fob Oakland .... 


49.50 


PLENTY MORE: For example, on way in to us now is 
Hewlett-Packard 6-10 me digital counter; not mentioned here 
is our large stock of Brush graphic recorders, Tarlan mv 
recorder* translator tester, lube testers, tuning fork oBciUators, 
VTVM^S etc. Always BUYING 1 SO IF YOU HAVE SOME¬ 
THING TO SELL US, tell ua about It and PUT A PRICE 
ON IT same as we did In this ad ... we didn't ask YOU 
for offers! AND WRITE US ON YOUR SPECIFIC NEEDS I 


ac 8 A 


f f- 4 « ^ V 


R. E. GOODHEART CO., INC. 

Box 1220.C BEVERLY HILLS, CALIF. 90213 

Phones: Area 213, effice 272-5707, messages 275-5342. 
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ALL>*&AND SSB RECEIV¬ 
ER BARGAIK; H‘45/ 

ARR-7 has 2 staijos RF, 

2 stages 455 kc IF, 
separate Local Ose, w/VH 
AF. S-Meter, Noise-Llm* 

Iter, Crystal & non- 
crystal IP Pass in 6 pass 
selections , , , and new 
we add PRODUCT DE* 

TECTOR in the empty 
socket left by reraoval of 
the reradiation supressor preceding the 1st RP. Goes on 
when BFO is flipped on, works like a charm 1 CONTINUOUS 
TUNING 550 KC to 43 MC! Toice, CW, MCW. With 120/ 
230 r. 50/60 cy power supply, ready to dIue in and use. 

HOT and SHARP 1 With book 90 lbs fob LA 199.50 



Same but without the SBB addition fob San Antonio 


I 79.50 


TIME PAY PLAN: Any purchase totalling $160.00 or more 
send ua only 10% for Down Payment!_ 

NEW LOW PRICES ON TELETYPE I Model 14 Tranamitter- 

Distrlbutor, with cover, syntn motor, 37.50 


only 


Mod. 1& w/keybourd, plus Mod. 14 Typing Reperforator, 
phis Hod. 14 Transmltter'Distr,. all In handy 17*1 ftfl 
operati ng console cabinet fob f^s Ang. only _ • ' w*UU 

Mod. 19 plus same additions in same Console __ 195.00 

Till 1-352 on Mod. 15, $5,00, TM 11-2222 on itl4TD, $5.00- 
TM 11-2216 on Mod. 19, $8.0*- TM 11-2223 on itl4 Typ- 
ing Reparforator, $8,00._ 

NEW LOW PRICE on latest'type MINE DETECTOR: AN/ 
I*RS-S has waterproof Search bead, calls embedded in plastic, 
drag under water or use above ground, find PIRATE'S GOLD 
or PLUMBER'S PIPES I Eic, eond., with til parts & Hand* 
book In Fiberglass Suitcase, 40 lbs, fob IQ Qc 

Tfieoma, Wn.. onJy_I JU 

NEW LOW PRICE on ungraded SILICON DIODES, vartous 
FlY's & Currents, some good, lame bad, you grade them 
with Instruction Included. 2.95 


IUO for only 


LOW FREQUENCY LONG WAVES RCVRS; Superhet DZ-2, 
J5-70 and 100-1750 kc. You make power supply same as 
in a Command Receiver (250 T & htr for 79.50 


6 V tubes) 


Exc. cond, 

99.50 


RCA Shipboard VLF Superhet, 70-1500 kc cent. 

and works hot as a firecracker. Ready to go on 
115 V BQ cy. No other information available. Only _ 

R*44/ARR-5 AM/FM euperhet 2T-140 me, reradiatlon suppres¬ 

sor removed & bypassed, 6AK5 aubstituted for acorn to 
D^ake it HOT, and 5.25 me IF brought out to pin jack 
on front panel case in double converting Look 17Q*in 
same as picture at top of page. .■ * JU 

HALLICRAFTER8 S*37 Receiver AM/FM W/6AK5 

Hubstitutions as above, 130-210 me AM/FM 

455 KC PAN ADAPTOR BC-1G31-C like new, with 

book, fob Los Angeiea only .. .. . 

RBS RECEIVER r4-TUSE superhet 2-20 me, 

aligned, w/pwr suply. Instructions, only. ..... 


179.50 

99.50 

69.50 


BC-34fl*P Revr, checked OK operating, no power 
supply. 1.5-IS me, W/Schematlc .... 


69.50 


RT-l8/ARC-i, 100-156 me Revr-Transmitter in shock-mt 
connection-making rack, 10-channel Autotune, w/schem & 
setup instructions which show all power voltages, jg gQ 


currents needed 



Add DIRECTION FINDER 
To Your Receiver 

Navy DU-J giyeg TRUE BEARING in 
3 seconds I No 180 deg, amblguityl Goes 
ahead of your receiver; takes 2Q0-250 
V,, 16 ma and heater voltage from your 
receiver. 2 12SKY7 'b In tuned preamp 
and phasing circuit* 200 to 1600 KC in 
3 bands. Instructions tell how to modify 
to get Marine Band If desired. Only 7 
lbs. net wt, 11' loop, 4^^' aaimuth 
scale. BRAND NEW, with plugs, 
mount, diagram, instruc- 90 
tions . AO-OJ 


NOISE A FIELD STRENGTH METER, STODDART 
NIV1A-5A with I.F. and plug-in Tuner fur 
88-400 me with book _ .... ..... _ 

FM XMTR-RCVR base station, Farnsworth AN/FltC-6A. puts 

50 W into antenna, 30-40 me. Voice. ISO v 60 QQ Rfl 
cy pwr sply, speaker, meters, etc. In rack cabinet 

AN/APR-4 RECEIVER SET w/Tuning Units TN-16 & 17, 
BS-3Q0 me, checked 100% OK, w/plug & 1AQ Rfl 

Handbook .... IH-D-ilU 

(Write for prices on AM/FM type and on other tuning 
units, up to 4 kmc.)_ 

R-n I/APR-5 RCVR 1-3. kmc AM has 115 v 60 cy 
pwr sply built in, exc. for SPECTRUM ANAL- 


YBm 


A Model goes to 6 kmc 


99.50 


A Model In rack w/30 me Panadaptcr RDP, also 115 v 
€0 cy. displays ±5 me, plus other material, useful also 

for APR-4 Set above which also has 30 me. 199.50 


57.50 


LM FREQUENCY METERS 125 kc-20 me, with 
Cal, bk, plug, gtl, instniet., eorgeoui .. 

LM FREQUENCY METER same as above except with some* 

what dog-eared oalibratioii book, guaranteed AO iilll 
100% rea<lab]e! Only_. _ ^tApUU 

TS-t75/y FREQUENCY METER 35-1000 me, crystal cali¬ 
brated, wit serial-matched Cal. Bk. & Handbook, 1 Cfl flfli 
exc. condition! __iiJV.lIU 

MAKE POWER SUPPLY for Lil's amJ/or TS-i75 by modify¬ 
ing brand new' EAO 60 cy portable power supplleB with 
Instructions and Silicon Diodes we supply. Q QG 

47 lbs fob San Diego 


GENERAL 
TER, 300 
bra ted 


RADIO 

kc to 300 


Type 620A FREQUENCY ilE- 

mc, .01%, crystal cali- 99.50 


TS-I86(^)/UP FREQUENCY METER, 0.1%. crystal calibrated* 

100 me to 10,009 mcl With calibration book. 1QQ 
crystal. waveguide-to-Coax Adapter, Handbook_i Jj.atj 


TS-6fl/AP WAVE METER 350-1000 me, w/Calib- 
Charts, time for max, reading on large Mioroameter 

TS-3IIA/AP Echo Box COMBINED WITH Crystal 
Tester [ 8730-8910 me . .... . . . 

TS-50I/UP Echo Box 6250-3900 me . 


TS*403/UP Echo Box w/Horn, 
ztO. 5 me 


8990-9160 me 


69.50 

49.50 

49,50 

79.50 


GENERA! RADIO WIDE*BAND BEAT-FREQUENCY OS¬ 
CILLATOR generates 50 cy to 5 me in 2 accurately-CBlihrated 
bands, put 10 v into open ekt constant ±1^^ db. 19® 

Not Gen. Radio's $750.00 but only _ ’ 

BODNTON UNrVERTER 203B beats your VHF 
zerator a 70 me to provid e 109 kc to 
same Vc as you set at the VHF generator, 

1 db . . 


signal gen- 
25 me at 

99.50 


NAVY VERSION OF GENERAL RADIO #6Q5 B 

LP Microvalter, 9^ kc —30 me 
dial-calibrated ihl^P 7 bands 
& 30-50 me graph-calibrated. 

CW or mod. 1000 cy, 0-50%, 
read on VTATM. Output cali¬ 
brated H 11 V to 0.1 V at 
lower plug & 1.0 V at upper 
plug. Logging scale w/300 
divisions & vernier knob w/ 

135 divisions provide super- 
accurate resetabllity. Stabili¬ 
ty is phenomenal. Holds a 
zero beat with WWV for 12 
hours with less than 100 cy 
drift. Aligned, guarl'd re^y 

to use on 120 V, 1 QQ 50 
00 ey, only 



TS-413/U signal GEN. 0.75-40 me, 1% 
calib., Vo calib. to l.Q v. Certlf. w/book. 


279.50 


GEN. RADIO’S SU PER-DE*LUXE LOW-FREQUENCY 

Standard Signal Generator In the current Cat. R 

it is almost Identical, called D Model, at $22a0* In Cat* Q 
It is C Model. $1975. 16 kc-50 me. Puts 2 v tme 37% 
ohms; ^ reading into 50 ohms with simple 7 OR HQ 
2-resi3tor pad, W/book, 199% grtd, _ - - 

BORG-WARNER (ROLLINS) Model 30-A 40.7-400 me Hlgh- 
Pwr Standard Signal Generator AM, PM, CW, puts up 
to 10 volts into 50 ohms w/accuiate attenuator; in High 
position (CW only) puts out 10 watts at most frenu^eies. 
With book. Current price is $18.0001 EXCELLENT for 
RFI measurements. Antenna Pattern w’ork. etc, l7QI|nf1 

100% Grid OK ... . ■ ■ > ■ " 

PRECISION APP. CO. Series E-200-C Servleeman^s Ijn 

Signal Gen. 90 kc to 120 me, apparently OK 

NAVY LX-2 is Wash, Inst, of Tech, version of Gen. Radio 
Mod. 804B Standard Signal Generator, 714 to 1^0 gfl 
330 me. 100% gri d, w/sehematic, ...... _ - ^ ^ 

MEASUREMENTS CORP, Mod. SO Standard Signal_G^- 


erator: 1 
to .1 V. 


to 400 me ±^%, To calib., ,1 uV 375.00 


100% grtd, w/book 


NAVY LAE-2 BRAND NEW with serialized charts, graphs, 
Handbook, puts out same uV aa above but 520-1300 me 
±lI%, CW & PM w/provlsion3 for external sine mod. AM 
PM has variable pulse width and delay. With 100 Rfl 

50% DISCOUNT on Gen. Radio Standard Signal Generator 
itl021A. UV to 1 V into 50 ohms, ±2 db, also direct read¬ 
ing 9 to -126 dbra. AM 0-50%, 1 kc. Extremely low leakage. 
Cabinet w/Pwr Unit 1021P1 & Obc. i921P3, ^Q7 *511 

40-250 me. 100% grtd OK. W/book_ JJf .MU 


game except w/Osc. 1021P2, 250-940 me 


Cabinet w/pl & F3 PLUS EXTRA plug-in osc. 
P2, covers 40-940 me, % Cat, price is _ 


397.50 

635.00 


C-BAND: POLARAO MSG-3 Signal Gen. 4.5-8 kmc. -19 to 
-125 dhm into 50 ohms. Similar to Hewlett- fJQC flfl 
Packard's $2250 if61 SB _ 

WRITE FOE PRICES on TS-419/U, 900-2100 me, and on 

FOLARAD MSG-34. 4-11 kmc. 

KAY MEGASWEEP itllJA checked 100% OK only 175.00 

X-BAND SPECTRUM ANALYZER TS-l4a/UP 

w/Handbook and flexible Waveguide attachment 


Same in Shpg Case is AN/UPM-33A 


195.00 

24100 


i.r. 


R. E. GOODHEART CO., INC. 

Box 1220'GC BEVERLY KILLS, CALIF. 90213 
Phones: Area 213. office 272>5707. messages 275-5342. 
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TELEMARINE FOR THE BEST IN SURPLUS! 



WALKIE-TALKIE 


MODEL fs a Navy Watkte-Talkio which provides 

single''channel crystal- controlled reception and transmission 
(AM) between 2,0 and 4,5 MC* Receiver uses miniature tubes 
in a superheterodyne circuit for maximum aensitiTlty and selec¬ 
tivity, Transmitter employs miniature tubes in a crystal-eon- 
troiled oscillator (1T4)^ a 3S4 BF Power Amplifier whlcb will 
deliver from 200 to 250 milliwatts HP power to the antenna 
(can be souped up), and a 3S4 Heislng (plate) Modulator stage, 
7 tubes total In trans-receiver. Unit is housed in a water-tight 
bakclite cas^, x 10"TV* x 3-9/16"D. RANGE 1 MILE 

OR BETTER, depending on location and conditions. Requires 
135 TOlta and volts "A" batteries. Excellent for 75 

meter Ham. CD, Fire Dep'R emergency marine, or conversion 
to other uses. Supplied Complete with all tubes, r*c'vlng & 
I'mltting crystals (sorry, we cannot accept orders for a specified 
frequency. Crystals are FT-243 type, and can be easily changed), 
telescopic antenna with adjustable loading coll, headphones, 
microphone, and canvas carrying case with straps. In Almost- 
New condition, but not-tested at this price. Shpg. wL per 

set 15 lbs, EACH .. described, only $12.95 

PER PAIR ... 2 Complete Sets, as above $24,50 

MODEL DaV la a Navy Walkie-Talkie, same as above, but 
with Direction Finding Loop within so that receiver section may 
be used for D.F. or Homing on the crystal-controlled receiving 
frequency. Same transmitter as outlined above for Walkie- 
Talkie use with supplied adjustable telescopic antenna. Encased 
in watertight, sturdy plywood case* slightly larger than above, 
Shpg. wt. Complete with accessories as for MAB. 20 lbs. 
EACH, AS NEW—but not tested at this low price .....$10*05 
INSTRUCTION BOOK FOR MAB QR DAV 

only with purchase of units . .. . . ..$ 1,00 

MINIATURE VIBRATOR PACK FOR MAB OR DAV. elimi¬ 
nates nuisance and expense of dry batteries* Operates from 
miniature 6 volt storage battery, not supplied, available from 
many surplus dealers. With Instruction Book. Shpg, wt, 5 lbs. 
UNUSED. EACH ... $7,95 


NEW, WALKY-TALKY 
(BC-6n) CHASSIS 


nere*s the chance to build your own real compact, 
lightweight band-held Walky-Talkyl Designed to 
transmit and receive on one (crystal-controlled) 
freiiency between S.O and 6.0 me.* any teat Ham 
could revamp the coils for operation on higher 
frequency amateur phone banda. This will result 
in Increased antenna power output and longer 
distance transmission. By building your own case 
for this chassis, with space for larger batteries 
and Increased B voltage, further increased power 
and longer service from batteries will result* 
These chassis are NEW, unused, complete with 
telescoping antenna but less tubes, colls, or crys¬ 
tals. Tubes reuiredt 1—1R5* 1“1T4* and 

2 —3S4. 2 inlniatuTe plug-in colls required (sold 
separately), 1—Antenna, and —^RF Tank. Battery 
voltages required (original) 1—1.5 volt and 

103.5 volts battery, the latter may be in¬ 

creased to 135 or 167,5 volts to produce higher 
transmitter output. Supplied as specified with 
Schematic diagram. Shpg, wL 6 lbs, (tO 0,lf 

each—C hassis only .. 

PAIR OF COILS* for above. Ant. & RF 
Tank . ...,.......,$1,25 

ACCESSORIES FOR ABOVE 

CAST ALUMINUM HOUSING, case for Above Walky-Talky. 
Includes battery compartment, Push-to-Talk Switch with rubber 
weatherproof cover, top and bottom covers. All items <£17 TC 
separate for home assembly* PRICE, as outlined 'w • imij 

ALUMINUM HOUSING ONLY. Less Top Sc Bottom Covers 

or pu3h-to-+alk switch . $9,95 

MICROPHONE OR RECEIVER ELEMENTS, yvith Diatchlng 
transformer and bakollte covering caps. 

EITHER ELEMENT (New) .$5*50 

TEST UNIT I-135, Contains Microphone and Receiver elements. 
VoU-MOliammeter, and RF Pierce Oscillator circuit to 
thoroughly test above Walky-Talky. Parts can bo used to help 
complete unit. Used-Excellent. Shpg. wt. 35 lbs. 

PRICE, EACH . $17*95 



PUSH-TO-TALK SWITCH, and Fulcrum assembly for actuat¬ 
ing trans-receive slide-switch on chassis. Also includes separate 
rubber cover for inclosing and weatherproofing switch. Shipped 
Postpaid (add 10c if insurance desired), 

PER SET . ......$1.95 


SENSATIONAL BARGAIN!! TCS TRANSMIHERS, 
RECEIVERS, AND ACCESSORIES 



TCS TRANSMITTER. Famous work -horse of the Navy, rugged, 
efficient reliable. Delivers 20 watts phone, 40 watta CW In 
1500KC to 12.0 MC range. Incorporates VFO or 4-cryslal con¬ 
trolled channels. Excellent for mobile or fixed station use. 
Complete with tubes, Used-Very Clean condition. Shpg. wt. 60 
lbs. All Accessories extra. 

EACH, not tested at this low price *.. ..$39,95 

TCS RECEIVER, companion to above 1,5 to 12.0 MC in 3- 
bands. Continuous tuning of 4 fixed crystal controlled frequen¬ 
cies selection. Employs a stage of BF amplification and 2 
stages of IF to provide good sensitivity and selectivity. Re¬ 
quires separate Power Supply. Excellent for Hams, CD, MARS, 
etc. Shpg. wt. 50 lbs. USED—EXCELLENT Condition, 

PRICE EACH, not tested at this low price, with tubes $49.95 
TCS 12 VOLT DC POWER SUPPLY, to operate above units 
from 12 V, DC, Contains 2 Dynamotors, one for transinlttef 
and one for receiver supply* complete filtering* starting relay* 
etc* NEW UNITS, Shpg. wt. 46 Vbs* PRICE EACH ,,. $17.95 
TCS REMOTE CONTROL UNIT with built-in loudspeaker, 
volume control, microphone and phone jacks. Shpg. wt* 10 lbs* 

NEW UNITS, EACH ..*.*... $9*95 

As Above, birt '‘Used—Very Good" ..$6.95 

Plug Connector for Remote Control ....$L50 

TCS CONNECTOR CABLE. Transmitter or Receiver to Power 
Supply. Shielded, (Specify which)* 3 foot length $5,95; 11 foot 
length wt. 5 lbs* $9*95* 

TCS ANTENNA LOADING COIL, permits use of short, whip 
type antennas on lower frequencies. Shpg. wt* 8 lbs, "Used^— 
Good." 

EACH ...*.. $6.95 


30-40 MO DE-LUXE FM RECEIVER, Model R-237/VBC— 
2 Single-Channel, Double-Conversion Supechet, with features 
such S3 double limiter, squelch circuit, crystal-control of both 
1st and 2nd Converter Oa cilia tors, built-in 6 V DC Power 
Supply, etc. Dimensions 11^"^ x ID" i 15^. Used—Excellent 
condition units, with tubes, 2nd conv. crystal; no control 
unit or loudspeaker, with scbematic diagrams, 

Shpg* wt. 65 lbs, EACH ... 


TRANSMITTER COMPANION TO ABOVE. Model T-193/ 
YRC—3* Power Output 25 watts. Crystal-controlled single- 
channel uni^ with built-in 6 V DC Power Supply* Can be 
used for NB FM amateur transmissions, or may be applicable 
to Fire, Police, or other applications* LTsed—^Exeellent 
conditions units. With schematic. Shipping 4! 1 Q QC 
weight 65 lbs* .... .......EACH ^ I J 


25-30 W. SPEAKER UNIT 

Weslern Electric Speaker units, 
D173246, for horn or baffleboard 
mtg. Shock and blast proof dia¬ 
phragm, will handle up to 30 watts. 
Response to 12,000 cps, favoring 
high freq. Impedance 5.5 ohms. 
Dim; 4 3/16" X 4 3/16"' x 2 9/16'" 
deep* Throat opening“lT&" dia. 
Alnico 5 slug, wt, approx, 3 lbs. 

Shpg. wt. 8 Ibg* dro Q.C 

SLASHED TO EACH 

MINIATURE STORAGE “A*' & “B” BATTERIES* For 

Walkie-Talkies, Badlo Portables, Radio-Controlled devices, 
Radio-Sondos, or equivalent meteorological devices* Supplied 
as a set of 3^—"B" batteries of 36 volts each, and 1—'"A" 
battery of 6 volts. Batteries dry-charged, less electrolyte and 
packed in a hermetically sealed vacuum metal container which 
prevents possibility of deterioration or loss of efficiency until 
opened and ready for use. Both "A“ battery (BE-51) and 
"B" battery (BB-52) are deep x iMt" high x 3^" long, 
with 2 connection pins of length protruding from each 

battery. Hypodermic needle required for acid—water filling 
1230-1350 specific gravity* Full Instructions supplied with 
each act of batteries for filling and charging, NEW-UN¬ 
USED* shipcing weight 4 lbs* PER SET of 4 batteries as 
described. .... $3.J5 

FLEASE!! DO NOT REQUEST CATALOGUES! MATE^ 
RIAL LISTED IS "HERE TODAY, GONE TOMORROW/" 
AND CATALOGUES WOULD BE USELESS. 
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SUMMER CLEARANCE BARGAINS - 


HAM OR CB VERITICAL BEAM BARGAIN! 



. s f A « 


^ iv ft. " 4 






.■.■.> 0 *^ 5 ^ 




ii&^S -K-'r..' - 


1 . •"'.. 


PRICE $17.95 


TBLEMARINE disco7ere<i this oulstaiiding 3-Element Adcock 
Type Beam Antenna In Amy Surpitis. It Includes a ^^erttcal 
dipole and phase-load tuning box* which permits tuning and 
phasing In the radiator and director elements, and phasing 
out the reflector element so that an unusually high front-to- 
back ratio results along with exceptionally high forward gain. 
Plug-in Inductors permits use of this antenna over a frequency 
range of 20 to 40.0 MC. Operates with 52 or 72 ohm trans¬ 
mission line. Sturdy, weather-resistant constructionJ Operates 
satisfactorily with CDrt-AB-22 Beam Rotator, or equivalent, 
New-Unused, with Instruction Book which covers complete 
equipment for which antenna was intended, but provides full 
installation and tunlng-up data. Net wt. of beam 39.5 Ihs. 
Shpg. wt. 102 lbs. Supplied with 2 plug-ln Inductors to cover 
25-30 MC, installed in phase-load box. COILS* PER PAIR 
(2 required) for 20-22.5 MC; 22.5 to 25.0 MC; or 30-40 MC.* 
specify fteq. ....$4.95 


MALLORY UIBRACK, TYPE 6369, I2*0V. DC INPUTt 

output 275 at 85ma.* or 250V* at 100 tna. Uses Synchronous 
Vibrator, no tubes necessary. Vibrator plug polarized for 
positive or negative ground. Dim, 5^*^ deep, wide* 6^ 

high. '*Used—good" tested condition. Shpg, wt. S lbs. 

PRICE, EACH ... .... ..$6.95 

COMMUNICATION ANTENNA 

BARGAINS! ! 

PREMAX TELESCOPIC VERTICAL ANTENNA, Chromed 

Monel Metal, 3 telescoping sections with watertight collet- 
type chucha to lock each section at desired length. Extends 
from 6 ft. 9 Inches to a maximum of 19 ft. Excellent for 
Marine, Ham, CB* or Base short-wave operation. NEW- 
UNUSED units. Shpg. wt. 12 lbs. Originally price at over 
$96,69* Our PRICE, ONLY .....$14*45 

30 MC MOTOROLA COAXIAL ANTENNA, Heavy duty, hlgh- 
povver construction. Easily modified by reducing length of 
upper whip section for higher frequencies, or Increasing length 
by a few inches for CB application. Present length of lop 
radiator 102''. Equipped with female receptacle for PL-259 
coax connector and 50 ohm line. Important mounting hard* 
ware included. UNUSED Units. Shpg. wt. 130 lbs. PRICE, 
EACH ........ $14.95 


HI-PRECISION FM SIGNAL 
Generator—Mobile Bond 



t *,JK XVRO XElT 0pAt fILH ICROSET 

pojt iPOKM AVOtCH^TTrtL 


DC I ^ SPARt; 

SlCMVOUtR tONTROI KNOB 


J -1 


Model 1-208, Is a precision Instrument worthy of the finest 
lab, tnoblle service and installation shop, or for production 
testing of mobile FM equipment. Previously, it was a scarce 
and expensive instrument, until we made a fortunate "‘buy" in 
a limited quantity. Preq. Bange in 2 bands* 1.9 to 4,5 me 
(for IP alignment and teste) and 19 to 45 me. Preq. of output 
of signal is maintained with *03% of dial calibration over 
a temperature range from 0 to 80 degrees. Other outstanding 
features are: *Variable Frequency Deviation. 0-5 KC on 1,9 
to 4.5 me band* 0-50 KC each side of resting frequency on 19 
to 45 me band. * Cali bra ted Mlcrovolter-Attenuator, adjustable 
up to 100,000 microvolts, developed at the termination of a 
30-ohm line. Up to *84 volt available at high output terminals. 
^RF Vacuum Tube Voltmeter Incorporated* 5 modulation fre¬ 
quencies provided by internal audio oscillator, 150* 400, 1,000* 
2,500* and 5,000 eps. External modulation also provided for. 
♦Operates from either 110 volts* 60 cycles AC* or 12 volts DC 
which is Ideal for in the field work. *Crystal Calibrator, 
whose output Is 1 me and harmonics for checking and main¬ 
taining accuracy of signal generator. Each 1-208 is supplied 
complete with tubes, calibrator crystal* 12V, DC Dynamotor 
and llOV* AC power supply are self’■contained. Instruction 
Sheets and Schematic Diagram. Shpg, wt. is 145 Iba* (In wooden 
case). Available in NEW-Unused (tested) or Used-Excellent 
(not tested) condition. Act fast, our limited supply won't last 

USED. EXCELLENT .EACH $69-95 


FM MOBILE BARGAINS* FOR SPECIALISTS 

GE MOBILE FM, 152-172 MC, Model ES-12A. 25 Watts Out- 

put. Combination Transmitter Receiver* with built-in rugged 
12.0 Volt DC Power Supply* Double conversion Superhet Re¬ 
ceiver circuit, ideal for FM monitorIng nf hi-band FM irans- 
mlssions* Used-Excellent condition, with all tubes, but less 
accessories. Shpg* wt* 50 lbs. PRICE, ONLY ........ .$49.50 

COM CO FM, 152-172 MC MOBILE UNIT, Transmitter-Re* 
celver and 6.0 Volt Power Supply in one housing* Single chan¬ 
nel* crystal-con trolled. Excellent for conversion to llOV* AC 
operation, for monitor application. Used-Very Good condition, 
with all tubes, but leas accessories. Shpg. wt* 50 lbs* PRICE, 
ONLY .. . . ....$37,50 


PHILCO 30-40 MC FM MOBILE TRANSMITTER, Model 
PBT-336T. Single-channel* crystal-control led, with built-in 
6.0 Volt Dynamotor Power Supply output of which is 600 volts 
at 175 ma. Excellent for oonvorsion for Ham, CB, Emergency 
application and others* Used-Good condition, with tubes, but 
leas accessories* BARGAIN PRICE. ONLY .. $19-50 

PHILCO 30-40 MC FM RECEIVER, Model PHT-33e. Single¬ 
channel crystal-controlled* Easily changed to HOY* AC opera¬ 
tion, and will make an excellent, inexpensive monitor of Low- 
Band FM transmissiona. Uaed-Qood condition units, with 
tubes but less accessoiiee* Shpg* wt* 35 Iba* PRICE, 
ONLY .......$22*50 

RCA MODEL CTR-IA, FM TRANSMITTER-RECEIVER, (52- 
t74MG. Ideal Base Station FM Monitor on "high-hand*"' Has 
self contained loudspeaker, llOV AC Power Supply* Squelch & 
Volume Controls. Transmitter has 15kc deviation which can be 
modified to meat new FCC requlTements. Power Output 15 
watts. Receiver Is double-conversion superheL Slngle-Cihannel 
operation, "Used—Clean" Condition, with tubes and schematic 
diagram, Shpg, wt* 60 lbs. Not tested at the low price of 
EACH .. .. .. .........$49,95 


AH Above Motenol SubiecI to Prior Sole* 25% 
Minimum Deposit with oil C,0*D*'s, Mrn, Order—$5*00. 

All Prices F*O.B. Our Address* 

WE BUY PRC, GRO, R-390 OR 391* SP-600, ETC. WE 
WILL PAY TOP DOLLARS FOR GOOD CONDITION EQFT* 


- TELEMARINE ~ 

COMMUNICATIONS 

142 West B'WAY, NEW YORK 13, N. Y. 
PHONE: COrtlond 7-5444 
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FREQUENCY METERS 


BC-Z21 . 70.00 

With jiwdiilaUnn .. 95.00 

TS-174/U .r.150,00 

TS‘17S/U _____135-00 

TS-Xr5/U . (50,00 

Ta-323/UR .. 2(0,00 

TS-iaO/U .. 250,00 

AN/TJRM70 . P,U,R* 


FR-5/U ....P-U.R, 

AN/URM-81 ..P,U,R, 

FR-6/U 


HEWLETT-PACKARD 
WAVE GUIDES 


11-530A . $140.00 

X-SaoA. 110.00 

X-914A 52.00 

X-421A 38.00 

v-^sn A 14 00 

X-920A 50.00 

X-75UC .-... 35-00 


HEWLETT-PACKARD 
TEST EQUIPMENT 


SIGNAL SOURCES 
& GENERATORS 


TS-382/U .. 295.00 

TS-47/APK _ 100.00 

AN/TniM-25 .350.00 

AN/URM:-2« .323.00 

TS-497A7IUI . .350.00 

TS-419/U . 700.00 

TS-418/TI . 350.00 

TS-155/U .175.00 

TS-403A/U ....900.00 

SO-12/URM-48 . P.U.R. 


METERS 


Ballentlne 300 .. $99,00 

TS-S75A/U .. 65,00 

T3-297/n ... P.U-R. 

TS505D/U .. (95,00 

Ta-352/U _ P.U-R. 

AN/PRM-15 .. -,,..,,,.(25-00 


200C .-. $60*00 

200D . 1(5.09 

200CD __*, -_(50.00 

202B 240.00 

202D (65.00 

205AG ,325.00 

330B . .....340,00 

4000 ,.,,..,-, 11 . (35*00 

400CR. (35,00 

4X'0.A + *,♦■*(,■■ (25.00 

410R (75,00 

415 AR ...... - - i 25.00 

415R .(50,00 

420A I.... -. - 30.00 

430B ,.145-00 

455A .. 24.00 

453 A .18.00 

475B (20.00 

500A . (50.00 

500A ..*...75.00 

520A .... 365 00 

525A . 130-00 

526A (35.00 

.52GB .. ..((0-00 

52GC .. (25,00 

60SB* C, D ..P.U.R, 

614 P-U.R, 

'6'l.b i ^ U ■ * 

616A .. , -.900.00 

PUR 

634B .-_! 350-00 


SCOPES 


Dumont 324 ....... $245,00 

Dumont 304 AR ......(95,00 

Dumont 256D ..95.00 

TEKTRONIX 

535* 545 and 585 . ...,.P-U,R, 


TUBES 


•i ■ p > ^ i * 


15 00 
P,U,B, 
75 00 
P.U-R. 
P-U-R. 


Klystrons 

2K25 .-....$ 6.00 

2K28 .. (6.00 

2K29 P.U -R, 

2K33 P-U,R- 

SOSA , ... P.U-R, 

2 lH X . .Jl. . h . . K. - . ,. ■ tJ — ■ 

21^43 P * U, R - 

2K50 . ..... P, U. R, 

BL'SQO . + + 42.50 

12 __P.U*R■ 

VA214 . ........ . 95.00 

6043 .. 40-00 

Magnetrons 
725A 

2J42 .-,,. 

2J42H 

2J70 i..., , 

QK-459 ..*. ^ 

Transmitting Tube 

2C39A .. 

3CX1O0A5 .. 

4-65A . 9,a0 

4-125A ... 20 on 

4-250A . 25.00 

4-4(IOA . ...P.U.R. 

4-lOOOA . 6.'5.00 

6360 ...... 3.25 

5894 ... 17,50 

7212 4.95 

4X150A . 9.50 

4X150G -- 2l.f*n 

4X250P . 25.0n 

4CX300A . 29.00 

75^ 

1OOT n P,U,R, 

250TH .., P-U-R 

807 ...... 1-00 

a07W . 1.56 


•ill i-4 r ¥ • w ^ * 


7.50 
10 , on 


Many others In Stock—Call or Write 

for Quotation. 


Just a sample listing. We have or we can get anything fast . . . and at low cost. Call collect for your 
needs. All equipment first class: new or reconditioned. Export shipping and documents. Every ship¬ 
ment fully tested and guaranteed. 



WANTED TO BUY, TRADE 


TURN YOUR SURPLUS GEAR INTO 
READY CASH. WE ARE READY TO 
BUY NOW ANY OF THE ITEMS 
LISTED BELOW. CALL COLLECT NOW 
CY-9'0300 AND GET OUR BID. WE 
PAY CASH-ON-TKE-BARREL, AND 
PAY THE SHIPPING CHARGES ALSO. 
NAVY: TDH-4. or 231D Tranismitters; 
'■TED'" Transmitters; AN/UTtP.-35 Ke- 
celrers: AN/URT-14 (cemDlete]; AX/ 
SPS-IO Radar; AX/SPN-S. 7. 11. 18 


Radar; Raytlieon Pathfinder ^^1400, 1500 
AN/GRC: 3. 4, 5. 6, 7, 8, 10, 19, 26, 
46; RT-66. 67. 68. 70: AM-65/GR; PP- 
109/GR: rr-n2/GR: R-108/GRC: 

R-109/GRC: R-llO/GRC: SB-22/PT; 
AN/OBR-5; T-368/URT: BC-610B. F, 
G, H, 1; RT-196/PRC-e: RT-174A/ 
PRC-8 r BT-175A/PRC-9: RT-176A/ 

PRC-10: AX/GBC-27: AN/TRC-24 
Commercial Aircraft CommunicatiDns: 
CoUins 17L-4, 51X2, 51T3, 17L7, 


ei8T-2. ei8T3, 618S1. 618-83; Bendis 
RDR-IB Badat 

Also looking for special purpose Tubes. 
TRANSMITTING, KLYSTRON, AND 
MAGNETRONS. 

AIRCRAFT: AX/ARC-44, AN/ARX-14. 
AN/ARN-59, AN/ARN-67, AN/APN- 
70, AN/APS-81. AN/ARC-34, AN/ 
ARN-21, AN/ARC-52. AN/ARC-38, 
AN/ARC-53, AN/APN-22, AN/APR-4 



SPACE ELECTRONICS 

4178 PARK AVE., BX, N. Y, CY-9-030a 
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ELI HEFFRON & SONS, INC 

Ah Force & Navy Surplus Materials 
Electronic Equipment & Parts 

1 0 lbs. of Scotch Cast Epoxy Resin with 

Catalyst, Type XR-5034 .$6.00 


Approximately 17,000 Ferrite memory 

cores .$ 12.00 




314 Ballantine Voltmeters 


$125.00 


1500 watt Sorensen militarized elec¬ 


tronic regulators 


■ ■ ■■ 


T ni * 


. $150.00 


41 OB or 410BR Hewlett Packard volt¬ 
meters .. $125.00 


Dumont 304H Scopes.$75.00 


KM75 Opad 0-32 volts, 5 Amp supplies.$40.00 


D6 Oregon 0-600 volt, 500mil 

regulated supplies ......... $75.00 


We have in stock a number of power supplies 
to a 100 volts up to 15 Amps, these supplies 
being regulated and/or transistorized. 



Sorry we do not issue cofofogs or lists. 


NFB Electro power supply, 0*32 volts, 15 omps. *$60*00 


LA 7‘3406 


JUNE 1964 


321-329 ELM STREET 
CAMBRIDGE 39, MASS 


EL 4-8572 
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Cooxial Cable & Connectors 


RG8A with 2 
PL259 
35 Feet 

1 5 Feet 
18 Inches 
Bulk (Foot) 


3.95 

1.49 

*98 

-10 



PL259 
S0239 
M359 
M258 
Double M 

n^ti 

UG175 

UG88 

UG290 


*39 

*25 

.39 

*59 

.98 

1.75 

.10 

*39 

.39 


RG-54A/U* COAXIAL CABLE* ^8 

Ohms impedance. diameter. 385 
foot rolls. Shpg wt 25 lbs. 

Cat. No. 1006CC21 . 


$9.95 


Tubes 


6*00 

5Y3 

*40 

715B 

3,00 

4*00 

6AU6 

.50 

807 

1*25 

4.00 

6CG8 

,40 

808 

*75 

4-00 

6J4 

1*2S 

813 

8*75 

-50 

6J6 

*40 

815 

1,95 

3,00 1 

6L6G 

.98 

832A 

3,95 

1*95 

12AT7 

*50 

902PI 

3-95 

7.00 

12AU7 

*50 

1625 

.20 

1 -75 

12AX7 

*50 

5763 

1,00 

2*50 

VR105 

*50 

5894 

12,00 

3*00 

VR150 

,50 

6146 

1-95 

8.75 

371 

2,00 

6360 

2*00 

12.00 

304TH 

27.50 

8012 

1.00 

1*75 

304TL 

27*50 

8020 

2*50 

1*00 

1 416B 

5,00 

8025 

1.00 


2C39 

2C40 

2C42 

2C43 

2C44 

2C46 

2E26 

2K25 

3AP1 

3C24 

3C45 

4X150A 

5C22 

5FP7 

5R4GY 


Converter, Signal Dots—This unit, just arrived, con¬ 
tains 25 tubes (12AU7, 12AT7, etc) 16 relays, 
(Plote plug in type) resistors, condensers, band pass 
filter, 5 unitized chassis etc etc 

New equipment $19.95 

1P243/ALA Scope—contains 3 WPl, 5-5814, 2-5670, 
2-6AQ5, 2-5654, 1-5725—4-00 cycles power supply 
with plenty space for conversion. $17-50 

BC221 Frequency Meter—^Tip Top condition with 
original manuol etc $69,50 

R28/ARC5 Receiver—100 to 150 me $14.95 

Top Hat Rectifiers—600 PIV 200 ma $.39 

Selenium Rectifiers 28v 1 amp. F.W, $.79 

MK26C Receiver 150 to 1500 kc Some damage— 
mostly External $4*95 

H58U—Head set—Navy Hi. Imp. $3.95 


Panel Meters 


0-9 
0-20 
0-500 
0-1 
0 - 1.2 
0-3 
0-5 
0-100 
0-1 
0-100 
0-5 


it 


S" Hammariund Super Pro. 
Microamps DC Sl/i^Rd. 


Spec. 


MA DC 

it 


ft 


ft 


ft 


Amp. DC 
R.F* M.A, 
R.F. Amp, 


2]A"Rd, Triplett 
3t^"Rd. Multiscale 
G.E. 

21/)"Rd, Marion 
'^Rd. 

Rd. Triplett 
'Rd. Weston 
"Rd. G.E. 

"Rd. G.E, 


tf\ 


rtl 


$2.95 

5*95 

3-95 

3*95 

1*95 

1*95 

4*95 

2*95 

2.95 

1.95 
1*95 


This Is a partial Listing—many others in stock. 
Send Addressed Envelope for Complete Listing. 


Crystals 


100 KC 
100 
200 KC 
400 KC 
500 KC 
1000 KC 
1000 KC 
10000 KC 


Holder 

ft 

ff 

II 

ff 

it 

It 

if 


1/8 


I 3/16x1 5/8 X 2 
. 1" Diom. X r' 

Octal 
FT 241. 

FT 241. 

Octal (for Freq. Meters) 
HC6 (Midgets). 

CRl. 


2-95 

3*95 

2.50 

1.50 

2-50 

3*95 

2.95 

2.95 

7,50 


50 Assorted Misc!- Crystals, 

FT 243, FT 241, CRl. Etc. 

Send Addressed Envelope for Complete 


TEST-SCOPE FOUNDATION 
with' Conversion 


BC-929 is a compact radar 
display unit with 3BP1, 

2-6SN7GT, 6C8G, 6X5GT, 

2X2, 2-6H6GT; high-voltage 
divider from -1600 V; inten- 
sity^ focus, and positioning 
controls; plus a DPDT motor- 
driven switch you can use 
for many automatic-switch¬ 
ing functions outside of an 
oscilloscope. 

BC-929 has been the TTY enthusiast's favorite foun¬ 
dation for a converter with cross-line scope presenta¬ 
tion, and also the Amateur's fovorite Modulation- 
Monitor foundation. 

It is small (only 8.75" X 9" X 16") and light (only 
22.5 IbsJ. Ask for and get with your order the 
original schematic with ports values and Circuit 
explanations, plus a conversion instruction and con¬ 
verted schematic with parts values. Excel. Cond. With 

all tubes, Shpg wt 30 lbs. 

Cat. 2306SC3, Only.. 



$12.95 


Command Receive r 

BC453 (R23ARC5) 190 to 550 KC $12.95 

BC458 (721) Transmitter 5.3 to 7 MC 4.95 

R4ARRZ Receiver 234 to 258 MC Easily 

Converted to many frequencies 4*95 

TN-I—Receiver Tuning heod 38 to 90 MC 12.95 
RTTY—SSB—Phone Patch Transformer by 

Lionel ,95 

RTTY—#255 Polar Relay 2.95 

TNI74—Antenna Tuner contains 244mmfd 

Jenings Variable etc. 1.95 

Power Supply—vibrator—6VDC to 300V @ 

90MA Complete with Battery Cables, 

Switch etc. 2.95 

Beam Filter—with cord, PL55 plug, jacks, 

Sw, etc* 1*95 

85KC IF Transformer 1.25 

RF-Ant—etc. Receiver Sub assembly 190' 

550KC *75 




SALES, CHICAGO, INC. 


fLfCTftONIC DiSTMBUTOttS 


2534 SOUTH MICHIGAN AVENU£ 


CHICAGO 16, ILLINOIS 


CALUMET 5-4750 
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METERS 


0-1 ma dc ... 

0-30 ma dc .. 

0-50 ma dc . _ 

0-200 tna dc ..,. . 

0-300 ma dc 
0-]00 mma dc . ,., . 

100-0-100 mma dc , 

0-50 a dc w/shum . 

0-1000 a dc w/fihunt 
0-30 a ac 

0-100 vac rect type 
Westlnghouie, 4' sq.sw.bd. 

0-10 adc. 270® scale 22,50 

Westan 

3' sq 0-200 mnia dc . 9*50 

2' Td* 30*0*30 ade 3.50 

Aircraft, 0-30 rde . 7,50 

Aircraft, 0-150 vdc 7.50 

Meter Multiplier Resistors 


• 

West! 

nghouse. 

. 3'/a' 

rd* 


. $4.50 

0-20 

ma 

dc 


fl ■ ■ « ■ 

.$5.50 

... 4*00 

0-50 

ma 

dc 

P - 4 . a 

^ r,. « * 

. 5.50 

.. 4.00 

0-100 

ma 

dc 

T * ■ ■ ■ 


, 5.50 

.,* 4,00 

O-ISO 

ma 

dc 



. 5.50 

... 4.00 

0-250 

ma 

dc 

» « ^ 1 

r * + ■ + 

, 5*50 

... 6,50 

0-500 

ma 

dc 

c ■ ■ 

. . . . . 

, 5.50 

4.50 

0-500 

T dc . 



. 5.50 

. 6,50 

0-2.5 

fcv 

dc 



. 5.50 

9*50 

0-10 

miU 

V 

dc 

. .4. . ^ 

. 7,50 

5,50 

West! 

nghouse. 

4»4* 

rd* 


5*50 

3-6 k 

:v dc 


b ^ - 

_ 8*50 


square ease5 50c extra 
Westing house* 5!4* rd 
fl*300 aac sw.bd* .... 
0-4000 amps dc ... 
ftoller*Smith 
Ty'pc sa switchboard 
200 aac f.s. 


24.50 

24.50 


. 7,50 


. . _ 5,00 
,..45.00 
... .75 


IKC hleh-voZtage, ferrule type, 51FH255 2.5 mcfi . 

Weston, type 2. 20 mts .. ,. ... 

Wire wound, 1 mejf. 2^ meg, etc* - .......... 

Relays__ 

Ovdc dpdt: 24 ohm coll 5a sli, cont., P&B type SPUD 3.50 
12rdc dpsi no: 30a llOrac, Leach 6104 . . . 4.50 

I2rdc spdt: 96 ohm coH S*A all. cent.. PAB type MR5D L25 
12vde dpdt: 65 obm coll 10A liL cont. Advance 964B ,.2.00 
24rdc StMit: 160 ohm call lOA cent. Allied POX-12 .. 3.75 
24vdc 4 pst no: 250 ohm coil 12A slL eont, Leach 1274.. 3.00 

24Tdc 3pdt: 10a contacu. Leach 9031-SS. hs* wrap term . 1*50 

24rdc 40dtT 3a contacii Allied SKHX-12a. hs. book term. 1,25 
llSTdc dpdt: lOk ohm coll 12a sll, cont., Leach type 1257 3.00 
PI. dpst nc: 5k ohm coil, 15 ma., Leach lOTSBF ... 1.75 

PL dpdt: 5k ohm coil, idj* cont.j Leach 1037 . ^ 2,50 

llSvac spst nc: dbl brk, 30a sll. cont., S*D type S4XXH 2.95 
Relays 


115 vac gpdt; lOa eont. Allied BNAX-1 ... S.50 

Overcurrent; Adj. .04 - .16 ade, reset coll 115 vac 

Westinehouse typo MN __... . 6.50 

Time delay pneumatic: Agastat NF-lS; 24Tdc coll 
adjust 0*5 sec, to 9 min,, delayed make, Inst. brk. 

two circuit conucta ,, - .,, _ .. . .... 5,50 

Power, Arrow-Hart type RA 115 v GOcyc coll, 3pst 

no 25a, dh! brk contacts .. .,..,.15,50 

Cramer motor driven time delay, operates on 115 v 
60 eye, 10 a contairts, Set at 120 sec* adj 0-120 

seconds . . .... _ 7,50 

Kdlson type 501 thermal delay. llSv heater. 45 sec 
delay n.o, contacts, plugs Into octal socket ..*.,.*..* L35 
Capacitors _ 

Sanoamo 


Type A mica transmitting. 250 w.v.d.c.i 5000 v.d.c. 

test. CMOOBIOSJ. 0.01 mfd. 5% ...... . __ 1.00 

Type FI mica transmitting, .0002mfd. SOOOwt, 2.4 

amps at 3mc. L2a. at 1 me. CM65B201J .. 1.00 

Type G3, transmitting mica, .004mrd. 15kv .32.50 

Silver mica, 1500 mmf., CJtSOElSSJ ... .20 

Cern eINPulflier 

Medium power mica, ,001 mfd. OOOOv 10 amps at 3mc.7 5.00 
Transm, mica. CM05F242J. ,0024mrrJ, SOk?. 20a at 

SOOOkc ...... ___ , ...... .99*50 

Yerticfll mtg clamps for l%* d. cy^cllnder caps __ ,05 

Oil, screw base, both term, insulatod from case* 10% 

tol. CP41B1FP205K. 2mfd. 600v . ..75 

Electrolytic threaded neck. 50 mfd, 400 vde, 

CEllCSOOnQ, 50 mfd 400 T __*.60 

General Electric 


Oil filled. 
Capacitors 


mfd. 10,000 CP70D1FS205K 


32.50 


Westinghouse type FP; ] mfcl, lOkv all __*.J7.50 

Oil. 120mfd, 3000vdc* 5*AxI3^xl5^ over, term.38,50 

Micas* transmitting, 1200 wrdc - $,3S, 2500 wvde _* .85 

Jennings type •MT' vacuum var* 15kv, 50-250 mmfd _44.50 

Johnson, type **M”, miniature variable 

Single section. 160-l02/5Mn—1,5 to 5 mmfd .50 

Single section, 20M!1, 21-2.7 mmf . .... *95 

Single section, 160-104.9M11—1.8 to 8.7 mmfd ... . ,55 

Birtterfly, J6Q-205/5MBn—1.8 ta 8.7 mmfd .. 1*10 

Butterfly, 160-208/9MB11—2,2 la 8,0 mmfd .. . 1.20 

Butterfly. llMll, 10.8-2.7 mmf .. _ 1,30 

Differential: I60-303/5MA11—1.5 to 5mmfd ... 1,10 

Hammerluntf, variable _ 

Screwdriver adj, MAPC-5fl, 60-3.2 mmf ... ^ 

Screwdriver adj* MAPC-100* 100-4.5 mmf .. ,75 

Screwdriver idj, with lock, APC-50-C, 50-3.9 mmf .... ,75 

lOOOv. rms test, rotor stops. MC-20-S, 20-5.5 mmf LOO 

1750V. tins test, rotor stops, MC-50-MX-5d-10.5 minf |,50 
Sprague, electrolytic __ 

Threaded neck, 30mfd. 450vdc. CK41E200R, 30mfd 450? ^ IsO 

Plug-In type. 4%' H, SOOOmfd* ISvdc, CE51A202E ..50 

Centralab 

Ceramic Trimmer. XfiSO temp, coeff, 822-BN, 45-Tminf 
JT-900 aeries switch sec* sp* 2-17 pos, non-shortlng 
Erie GTll series ceramicon trimmer* N650 temp, coeff* 
CV11D450 45-7 mmf 
MalJonfr elactfolytie 

TS-13815 fOOOmfd 50f 
TS-12gS4 250Dmrcl lOOv 
TS-I3985 1300mfd I50v 











.. 1 . 

1 







*45 

2.00 

55 


75 


10-71801 2200mfd lOOv .. .*__ f.9S 

TS-13812 150mfd 400v ...... 2,00 

Ohmlte power tap switches _ 

SPllpos, 10a contacts. 111*11 . .*.2,50 

Contacts SOa, 412-3, SP3pos 6.50 

Contacts SDa. 412-9 SP9pofi. , . ... 7.00 

Johnson tube sockets___ 

Super jumbo 4 pin wafer for 8008, 122-244-200 . LIO 

Vhp sepiar for 826. 832, etc, 122-101-200 . 1*30 

Giant 7 pin wafer* for 813, 4e27. 122-237-200 ..h...... .70 

Cinch Shield-base 7 A 9 pin miniature tube sockets 


TSl02f’0! ceramic, 7 pin 
TS193C01 ceramic, 9 pin 
Transformers 


,20 

,20 


8,50 

22.50 

7*30 

7.47 

3,85 


. 2*50 
3*85 


8.50 
... 2*75 
,..21,50 


2,25 

4.50 


Isolation, type R-76. J15-115v, 1200vs, cord recepL UTC-24,50 

S-46 plate, 1000-750-750-1000V at 300 ma UTC .14.50 

S-14, output, prl 2.5k/4k/7k/]0k, sec 500/15/8/2,JOw .. 2*50 
Type CG filament, prl 105, 115, 210, 220. 230 t. UTC 
sec. 5vci at 25a. Ins* for Skv working, llkv test UTC 
Clwke: filter: 2 hya. at 2 amps. 12.5kv test UTC 
Herm, sealed, power. 650vct, 6.3 & Sv* 2a: 6.3v 4a, 
3-9;l6x-l, 16i3-7,8 h. PMS-70A Chl-Tran ........ 

Herm* sealed filter choke, Shy. SOPmadc, 60 ohm dc res, 
3500vrms lest. 4,57x4.12x5.32h. rhS300 hCi-Tran 
Plate*, 115-230/60/1 prl* llOOvac, et, 212tiii* sec, 

FUamen?? 115-230/60/1’ prL 5 Vae.^ Vt. 'sa Chi-Tran 2*25 

Filament*. 115-230/60/1 prl 16.6 T* l.25a; & 12.6 vac. 

3.5 Chi “Tran 

Choke*, filter, 4hy, SOOma 2500tv« 30-ohm rea* 

*above units basic power supply for TCS equipment and 
any other low power transmitter and receiver. 

Low voltage, 3I/21/35/36.7V 8 amp sec. 117/60/1, prl 

4%x4^i5 h. 6D3706 Thermndor ..- 

Filainenl* prl. MTv-SOcyc. sec* 2,5v ct at 10a sec. 

Insul. for 5000 v rms test* 6D-2515 Therraador . .— 

Plate, 1460-0*1460 vac 500 ma, 116v/60/l prl. 

6^x7x7*, 45 Iba. shipping weight Kenyon .. 

150w step up/step down/I so I at I on. 115/230v or 

U5/115V. herm. sealed. 3.75x4.2Sis'll. Freed ........7*95 

SCR-522 modulation, 22000 ohms ct to 5500 ohms. 5w, 

mil. rating, should bo good for 10-15w. 7-54426 - 

Triad, hs-23 audio lot st. pri 15k, 1:2.7 turn ratio. 

20-20,000 cps. ns-23 . 

General Electric 200 amp, choke. .00025hy., dc res. 

0.0032 ohms, 870715 ^ ^ ^ ^ 

Cheke: filter; 2 hys, at 3 amps,, l2.5kT test .*-^.50 

Moloney. Line transf. TF-5B: 1,5 kva: 480. 240, 120 to 
264, 240, 216, 132. 120, or 108, In weatherproof case, 

suitable for outdoor mounting ...35.uu 

Superior Electric type 20 three phase variable* wvo con¬ 
nected for 230V 60 eye, 0-230 or O*270v. 3 amps out, 

20L3Y . , .. ....39*50 

Deluxe metal cabinet std, 10'" width. panel apace, 

gray crackle finish. Bud No, Cr-1T42*G * *'5S 

Dynamotors, I2vdc output 500 vdc at 250 ma . 

Dynamotars, 6vdc, output SOOvdc at 175ii]a . 

Contactor, 12vdc for 12v dynamotor ... ^ - ■. ■ * >-^>3 

Carter Genemotor, llv. In at 13a 500vdc out at 200 

ma. 7000 rpm, 520 BSM .. ‘' 

Leland rotary Inverter, input 27.5 at 60a* output llSvac 
at 750VU 3ph, 400 eye pf or 0*9. ami 2Bv at oOva Iph 
400 eye pf of 0.4 conllnEious duty. Operating speed of „ 

6000 rpm, 94-32270-A. V L'VVi' 

General Electric silicon rectifier assembly* 3ph full-wave, 
max. working ratings for roslstlve or InducUve 
Line to line ac Input: 2I0vrma, dc output: 283v at 106 

E. F, Johnson steatite cone 3* Insulator s/hardware . .. 
Broadband conical antenna for 300-3300mc. type N con¬ 
nector, AT49A/AFR-4 .' * *v - 

Variable capacity type wave trap. Tunes 80-300mc. type 
n input and output connectors. F-19/UPR . ^ 

AiHron waveguide clamps, for use with "x band guide. 
Provides quick connect-dlBConnecl: ideal for test equip¬ 
ment, 42470 ^ -.. — “ -- 

AIrtron t foot flexible x band waveguide, cover flanges, 

BN? ^pe^iYax connoetopf, teflon fnsul, UG-S8c/D plug- 

UG-1004/U reeepucle .. .,, --* 

BNC type coaxial connector for IlG-59, 62, etc. 

Teflon tnsuL mfg'd by AvleL 1JG'260B/IT plug 
BNC type coaxial bulkhead feed-thru connector by LPU, 

UO-492A/U .. ' ■ 

Cannon coax adapter. Type N female to type BNC male, 

UTG-260B/U plug ^ V . ' V ^ ^ Vrr. W/TT 

N Type coaxial straight adaptor, AraphenoL U^29/U- 

Coaxial cable assembly: 50 ohm: RG-9b/U 

type N UG2lb/U connectors. 6' long* CG-92/U .... 

PL-259 coax connectors, made by Gold-Line . .... 5 for 
Coax connectors. PL-25B, connects 2 PL-259 plugs 

together .. .. .. 3forSI.50 

Heineman ISA I20vae 60 eye circuit breaker 

spstr curve 5. Aifl510M6 .* 

Waldon planetary drive. Two speed with 5:1 and 

I :l ratios. 599 .. . 

Waldom 4' dia, direct drive dial. Calibrated 0*100 on 

180 deg. 292 w/vernler . . . .i,oO ea. 

Harry Davies skirted Instrument knob, brass Insert. 

3' dia. 4109_ ___ -30 ea. 

General radio I 15/16' dia knob. KNSP-8 .. ,50 ea. 

TCS cable, trans, 53,50, rec, $3.00, remote 54.50, 

. set $10.00 


11,50 


50.00 

.50 

5*50 

2.50 


1.50 

3.50 
*7$ 
,60 

,75 

L25 

.75 

2,00 

2.00 


2.25 ea. 


nr 


Mounting FT-IS4 for BC-348 revr 


2,59 ea. 


HIWAY CO. 1147 VENICE BLVD. LOS ANGELES, CALIF. 90015 

All items F.O.B* Los Angeles, Orders over $30.00 deduct 20% excess shipping. Money will be refunded. 

Sotisfoction guaranteed. 
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FMTR-41V 
low RF 



FMTR-BOO 
30W RF 

FMTR*140D 
60W RF 



MOTOROLA T44A 
laWRF 450MC 



TT-63/FGC 


WRITE FOR 


Our extensive stock of Motorola Wide Band F. M. equipment 
includes the models illustrated, plus many other F.M. items. 
Representative prices are as follows: 


FREQUENCY 


MODEL 

VOLTS 

WATTS 

RANGE 

CONDITION 

PRICE 

FMTRU 41V [1C) 

6V 

low 

150MC 

Dirty but complete 

$29.95 

FMTR«80D 

12V 

30W 

30-40MC 

Sensicon Receiver & Transmitter^ clean 





with Dynamotor 

39,95 

FMTR 80D 

12V 

30W 

40-50MC 

Clean with Dynamotor 

44.95 

FMTR-80D 

6V 

30W 

30-40MC 

tt 

34,95 

FMTRaOD 

6V 

30W 

40-50MC 

1 r 

39.95 

FMTRU-80D 

6V 

30W 

150MC 

Clean, With Sensicon 

or unchannel 





receiver 

44,95 

FMTRU-80D 

12V 

30W 

150MC 

Clean, With Sensicon 

or unchanne! 





receiver 

52.95 

FMTR-t40D 

6V 

60W 

30^40MC 

Clean with Dynamotor 

32.95 

FMTR-140D 

6V 

60W 

40-50MC 

tt 

39.95 

FMTRU-5V 

6V 

low 

150h/tC 

Cieart with case 

25.95 

FMTRU-SV 

12 V 

low 

150MC 


29.95 

FMTRU^40V 

6V 

low 

150MC 

These units are dispatcher transmitters 


with Sensicon A receivers. The units are 
exceptionally clean, 35,95 


No accessories or cables available. 

Cases for above with order; 1 5 " case $2.50, 10" case $4.00 
Above units are complete drawers less case, including receiver, 
power supply, and transmitter. 


ODDS & ENDS 

MOTOROLA lOW 30-50 MC Transmitter strip with tpbes 2.95 

MOTOROLA 30W 30-50 MC Transmitter strip with tubes 5.95 

MOTOROLA low 150 MC Transmitter strip with tubes 3.95 


General Radio Primary Frequency Standard Model llOOA, Syncrom- 
eter 1103A, Crystal IIOIA, and Multivibrator—P.S.1102A. In operat¬ 
ing condition (1 x 10°—stability) 690.00 


TT-/63A/FGC Regenerator, Repeater Set, capable of receiving tele¬ 
type writer signals in audio or direct current form having up to 45% 
distortion and regenerating the signal to have less than 5% disor- 
tion. With Diagram. 34.95 

OUR LATEST FLYER WHICH LISTS OUR CURRENT STOCK SPECIALS 



F M SURPLUS SALES CO. 

100 Tremont Street, Roxbury 20, Massachusetts 
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CRAZY 


INCREDIBLE 


IMPOSSIBLE 


FANTASTIC 


Hit The BULLS EYE 


with our warehouse 
CLEARANCE SALE 


F 1.9-48 mm 
LENS 

7 Element- 
color 
Leica 
Cannon 
Leica Cannon 
Thread 
$19.95 
Adaptor to 
Adaptor 
to 
“C” 
Mount 
$3.50 



NEW 

GRADE "A” 
r VIDICON 
TUBES 

Type 7038 H 
$99.50 


WE MUST HAVE ROOM TO WORK !!! 
THOUSANDS OF GOODIES MUST GO-GO-GO 

CAMERA KIT BUILDERS 


COMPLETE TV Camera Cabinet, Punched Chassis and Lens Mount—Only $17.95 WITJI INSTRUCTIONS 


Type 1698 TEST MONOTRON TUBE—ONLY $7.95 

With FREE Instructioiis 


(Specbl Price on these items ends Sept. 1, 1964) 


FREE New Warehouse Clearance 
Flyer 964 available May 1 


DENSON ELECTRONICS 


lUNC 1..4 


‘^Your One COMPLETE source of CCTV-ATV Equipment” 

Rockville, Conn. 
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Surplus Clearance Sale 


TEST EQUIP. 

FREG, METER, B.C. 221, with Orig. Calib. Book $55.00 
FREQ. METER, Navy LM, with Orig. Calib. Book 50.00 
FREQ. METER. B.C. 221, with Book & 115 V. 

Supply .. .. . ....59.00 

FREQ. METER, Navy LM, with Orig. Calib. book, 

NEW .. 65.00 


SCOPES 

TEKTRONIX 511A with Delay line 

USM-38, 5 inch .. 

0S-8E/U, 3 inch, NEW ...... 

DUMONT 304-H. 5 inch ... 

DUMONT 241, 5 Inch . ... 

DUMONT 303, 5 inch . 

DUMONT 208 and 208B. 

BROWNING LABS, ON-5, 5" Oscillasynchros- 

cope ,. ,. . 

PRECISE 300-C 7 inch 


t t ♦ ♦ ♦ 


175.00 
95.00 
95.00 
95.00 
65.00 
125.00 
50.00 

75.00 

95.00 


SIGNAL GENERATORS ETC. 


GENERAL RADIO 700-A, 50 cy.-5 m.c. BFO. 
General Radio P522-A, 50-100 M.C. 

L A D, 2700-2900 m.c. 

MEASUREMENTS CORP. 78-B and 79-B .. 
DUMONT 215, Linear time base Gen. ... 
OAP Wavemeter—Osc., 150-230 m.c. ... 

G. R. 740, Capacity test bridge. . 

G. R. 759, Sound Level Meter... . 

G. R. 561-D, Vacuum tube bridge 

URM-25D, 10 k.c.-50 m.c. NEW. 

URM-26B, 5-405 m.c. NEW. .. 

URM-26, used, good condition. 

RCA 710A, 370445 m.c., 450-500 m.c. . 
B. C. 338-A, Freq. Meter, 100-155 m.c. . 
CLOU6H-BRENGLE OCA, 100 k.c.-30 m.c. . 

B. C. 906-D, Wavemeter . 

G. R. 619-E, Het. Det. and 619-PI coil set 
Bendix S-29B/FMQ-1, Freq. Meter, 10-220 

PRECISE 116, Tube Tester. 

1-208, Sig. Gen., 1.945 m.c., 19-45 m.c. 


c.p.s. 


95.00 
95.00 
29.00 
24.00 
49.00 
24.00 
125.00 
75.00 
95.00 
295.00 
250.00 
150.00 
29.00 
24.00 
19.00 
14.00 
50.00 
75.00 
49.00 
49.00 


TRANSMITTERS-RECEIVERS ETC. 

ATD, 2-15,8 m.c. 50 watt . 35.00 

TBS, 60-80 m.c. 100 watts, G mtr.24.00 


.k * A I J ^ 


m ft * ' « 


ARC-4, 2 mtr, T. R. . 

B29-Mark II, with 12 v, supply ... 

MAW-1, 2 Mtr T. R.. 

B. C. 611 or B. C. 721, Handy-Talky 

TBY, 2840 m.c. T. R. .. 

Teletype receiver, 12 tubes, 115 v.a.c. . 

NATIONAL HRO, Military, with 3 coil sets 
B. C. 620-A, FM., T. R. 20-27.9 m.c. 

APT*5, Hi Freq. Xmitter . 

TCS, T. R. and 12 V. P.S.. 

RAL, 300 kc-23 m.c. 

RAK, 15-600 k.c... . 

RBS or RBM, 2-20 m.c. . 

B.C, 348 or B.C. 342 Receivers . 

WICOX F-3. Receiver . 

TBS, Receiver 60-80 m.c. 

ARB-Rec., 195 k.c.-9 m.c. 115 v.a.c. 

APR-1, Rec, and one tuning unit . 

RCA-CRU-IA, 450 m.c. F.M. NEW . 

RDZ, 200-400 k.c. Rec. 

D. F. receiver, MN-26 or B. C. 433 
D. F. receiver with loop, DAE-1 
RU-16 receiver, 6 tubes ...... 

QJB echo ranging Equip, new in crates, receiver 
19.00, 0sc.-19.00, Driver amplifier . 

BRAND NEW PARTS 

Jennings Vacuum variable, 10-400 mmf 10 k.v. $39.00 


19.00 

29.00 

29.00 

29.00 

18.00 

9.00 

65.00 

15.00 

18.00 

49.00 

29.00 

35.00 

39.00 

49.00 

24.00 

19.00 

24.00 

49.00 

39.00 

29.00 

9.00 

24.00 

6.00 

24.00 


3.95 
12.00 

8.00 

2.95 
24.00 
18.00 

9.00 

9.00 

7.50 


Variable Cond., 4 Sec., 240 mmf/sec 

Variable Cnnd., 425/425/850 . 

Oil Cond. 4 MFD4000 V... 

Oil Cond. 10 MFD-1500 V. 

Var. Tuning Inductor, Johnson 226-1 . . 

Transf. 6300 V. C. T. 500 ma . 

Transf. 220 V. Pri., 2770 V. C. T.-680 ma 
4-400 air cooled tube socket & chimney, NEW 

Rotron Blower, 115 V. A.C. NEW . 

HEWLETT-PACKARD 400 A. V.T.V.M. 49.00 

BALUNTINE 300, V.T.V.M. . 59.00 

G. R. #60, 7.5 amp. variac, 400 cy., 115v. NEW 8.00 

RA-87 Power supply 115 V. AC.-115 V. D.C.10.00 

TG-34-A Keyer $24.00, TG-lOF Keyer. 24.00 

LEECE-NEVILLE, 6 V. Alternator, Rest. & REG. .. 20.00 
MOD. TRANSF., 250 Watt audio, Multi-match, 

UTC-S22 . 18.00 

P.E. 103 DYNAMOTOR, 6 or 12 V.12.00 

GF-11 XMITTER. with 3 coil sets .. . 9.00 


HAM XMITTERS & RECEIVERS 


Guaranteed 
good condition 


NATIONAL 303 . $275.00 

NATIONAL N.C.-190 .129.00 

NATIONAL-NC-125 . 75.00 

HALLICRAFTERS-SX-99 . 75.00 

HALLICRAFTERS-S-107 . 59 00 

HALLICRAFTERS-S-108 . 95.00 

HAMMARLUND H.Q. 129 . 120.00 

HEATH HR-10 . 69 00 

LAFAYEHE HE-10. 59.C0 


VIKING RANGER . 125.00 

VIKING II . 135.00 

VIKING CHALLENGER . 75.00 

VIKING MOBILE . 59.00 

ELMAC AF-67 . 85.00 

GLOBE CHIEF DELUXE 45.00 

EICO 720 . 65.00 

LEniNE 240 . . 45.00 

GLOBE CHIEF 90 . 45.00 


All Prices F.O.B. Hempstead, 25% with C.O.D. orders. Avoid delay send sufficient postage—excess will be returned. 

ALGERADIO ELECTRONICS CO. 


PHONE IV-9-0808 
37 GREENWICH ST, 
HEMPSTEAD, N.Y. 
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ELECTRONIC SURPLUS BARGAINS 

SAVE IIP TO 90% 


RCA 6032 IMAGE^CONVERTER TUBE 

Combined with suitable op- 
Meal systems* this 3-c?1pc* 
trode lube permits viewing: 
of scene \sUh infrared radia¬ 
tion. Scene to be viewed t 3 
irnaited liy optical objective 
upon semi-transparent photo- 
catbodc* i^pectral resp** S-l; 
good n^snoTise up to nhont 
120(JA* Alai, rating, abso- 
Jute, grid *2, 20,00nVl)C Of 
peak A€* grid *I,2TU(JVDC $9.S5 ppd. 


NT*6 WILLARD 
6.VOLT STORAGE 
BATTERY 

Hated 2.4 amp. hr. 
Approx* dimeD'lons: 




34 

24" 

Jb* 

ease) 


I. 1 1^" I 
h. Weight: 1 
3 OK* (pla?illc 
Dry-charged, 

S2.50 


POTTER Sl BRUMFJELD RELAY 
^HMSr.S SPDT 
« DUO ohm 11/10'' 
dla. X 1 n/lG'" 
long* Approx* weight 
1 tiK* 1 lermeticiilly 




■■ .1 I i IJ* 

st'aled. Stanclarci 7-plii tiiiniature Dase. 

$2.00 


MINOR SWITCH 

lu-|)a.4iri(in. 3-pole with 
stopper coil and reset eoit 
6-12 Tolt< 1-LC. oiT-nortnal 
non-bridging wiper ap¬ 
prox. dimension.^: 4*' long 
X 44^ high X 14" wide, 
weight: 1 lb* S9.95 


COLLIKS PERMABILITY 
TUMER-OSCILLATOR 
2 to 3 mCp 250 volt plate* 
12*6 volt filament* Model 
70E-2. New paekaged. 
PRICE .$12.50 each 


RT-82/APX6 TRANSPONDER 

Good u*seU condition * lesi tubes* $9*05 

OIL CAPACITORS 

1 mfd* 25*006 y. IK? UVsiinghouse In- 
tertrep Type FP Style 1313854* 

$39.95 each 

|ti or more $35*00 each* 




GENERAL ELECTRIC FULL WAVE 
BRIDGE GERMANIUM RECTIFIER 

input nr rott .AC* out¬ 
put 115 vott 1)1! at 10 
amperes approximate di¬ 
mensions: 44" X 44" I 
74" iong weight: 34 
Ibs^ 

PRICE *_,.$9.95 each 

TEST SCOPE—SYNCHROSCOPE^ 
PULSE ANALYZER 

AJ"A-11. Late 
proclLicUun, Modular 
9ubaB5enil)ly construc- 
tion^ arnpLltler 

in flat to 4 me* 
31U^1 ai'^ij^nLatian* 
Te*H f - SCO po sfl wioot h 
25-2l}*000 cy. Has all 
nnrmat lesi-scape 
controls* As synchro¬ 
scope and pulse analyzer* accepts positive 
or negative pulses. Video delay drruit 
penults leading edge of pulse to be seen, 
('alifirated-dial horizontal shift measures 
tniisc Uiiratlam) from 0.5 to 100 raicrosec- 
on lift. Kinewave-osdUalor calibrator meas- 
iire.s rrfumence rales from 20i> to 6000 
pps art-iitaie within 0*4,'^* HulH-in power 
.supply requires 115v* loo ey, 196 watts, 
External 60 ey power supply may be made 
TO furnish plus 350 and—1300 vde and 
6.3 vac* In exeellent condition, with ail 
19 tube^* sahematld wdtb pufLa valuer* 
pans-location pictures* operallng instruc- 
tbuis, theory explanation* mul mHlntenanee 
duirts* Whipping weight GO Iba. L'sed* 
good. I*rlne each $19*50 

RG 5SA COAX CABLE 
52 OHM. 100 ft* lengths .$3,95 




NICKEL CADMIUM BATTERY 
1*2 VOLTS 

Rechargraltie thoU‘-'aiidii of 
times* .\1kallne storage battery 
slntered'pluic* Flat voltage 
curve during diKclmrge. AV5M 
hold charge for Jnng period nf 
time* High discharge rate up 
to 50 amps. Spill-proof, may 
be used in any position* Ap^ 
prox, 6-ampere-hour capacity, 
Dimensions: 6" high; 2" wifle; 

4" thick. Approx* wt.: 6 ox. 
I'^vcs potasaitim hydroxide (30% Electro- 
Htei. ..* *,, ,******** **, -SL95 

SIGMA EXTRA-SENSITIVE 
PRECISION RELAY—SERIES 5F 

ICxtremely pgpidse. niggeit 
IK general purPo>^e 
tlvc relay* Balanced anni- 
ture* single-pule* double- 
tlirotv. Suitable for wide 
range of adJuMments, Dl- 
dltncmdons: 1^4"x1 5,^!6"i 

1 high. Weight: Mi oz* 

5F-in.(i068: 10.000 ctiil ohms* 

(ipcraLCH 1.0 ma TK? 



*S3*95 



POWER TRANSFORMER 
OutmiL: 12, 24, 36 volt , 
Input: lOO volts 66 cycles, 
single-phase* Will handle 
24 amps. Steel case is 
hermetically ucaled* 3 4"x 
s4*a''* Wt. 3*4 PoimiV. 

$2*95 


91^- 


DIRECT-READING MAGNETIC 
COMPASS 

Futl-doallng card* compen¬ 
sating magnets^ and dial light 
avail. In 6- or 12 -t. bulb, 
Lumlnpu-^ 4]biL Mfgd* by 
Bendix-Pioneer. 3‘4" s 
X 3T-"* 1^4 lbs. 

$8.50 postpaid* 



TCS DYNAMOTORS 

12 vulL D.C. input. 9-0 amps; output 
410 volt D.C, at 200 ma ncw\ .$7*05 

12 volt D.C* input, 3*6 amps: output 225 
volt IJ.C* at 100 ma new, * = . . . ,$2.95 each 

RADIO COMPASS RECEIVER 


115 .MINT Frequency 
KU Price ..****..* 

i:r,A/AHN7 Priiro_ 

i.^p LI*2l LAI Price 
Ponifol Box C4/AILV7 
Indicator ISIA Price.* 


160 to 1750 


Price 


$17*50 
,$27*50 
*$12*50 
.$ 7*50 
.$ 4.95 



VARIAC TYPE V20 
input 120 volt AC 50/60 
|*cycJc'i qiitput range 0*140 
volts- 20 amperes* 

PltH'K __$37*50 each 


TYPE AN/ARN*6 
RADIO COMPASS 
Receiver il/1 (ll/ABNN-6, 
100-1750 Iter, in 4 bands* 
Excellent cmHlltlon. 

Price It, ******,*■.,$34.50 
Loop AS3KM1, Excellent 
Coiidltlrm. Price ....$27*5(1 
ItidJrafor 11)91 n/An,\-6 
Excellent Condition, 

Price 9*95 

Mounts AIT-273 or MT-274 Excellent 

CondUlon* Price Ka, ....9.95 

( nntrol Box C-149A. Price .$15-00 

MANUAL 

Handtiook of operating last ructions, gen¬ 
eral installation adjustment plus 5 page.s 
of diagrams and :Sebeniailcs. Price $ 3*50 




ANTENNA WIRE 

150 ft* straruJpd copper on 
windup reel complete, 
PRICE .$2.95 ea. 


12 FT* TELEPHONE 
STRETCH CORD 
3 conductor wire with JK-53 
and a U31/CfT plug* 

PRICE ..$1.49 ea. 



SILICON RECTIFIERS 
AH rectiflerii 
listed at maxi- 
fiium peak In- 
\ c r s e voltage 
rat Jugs: approxi- 
m a t 0 f o rw'H rri 
voltage drop. 1*5 
\ o]Is* 



1NU16 

, 675 

limp. 

106 ¥olt4 

.50 

INI 177 

.075 

limp* 

206 volts 

-BD 

LN14I8 

.075 

amp* 

366 valid 

,7S 

IN 1419 

*075 

amp* 

400 volts 

,85 

iNUriO 

5 

amp. 

106 vnlt-^ 

1.00 

IN1451 

5 

amp. 

260 v'olts 

1.25 

IN 1452 

5 

amp. 

200 volts 

1.50 

1*NI453 

5 

amp* 

446 volts 

2.00 

INI 451 

25 

amp. 

160 volts 

3.00 

1XU55 1 

25 

amp. 

266 volts 

3.50 

INI 456 

2-5 

amp. 

366 Tali5 

4 50 

INI 458 

35 

amp. 

lOU volt- 

3 50 

IMf'iJ* 

35 

amp* . 

260 volts 

4*00 

1X0517 

56 

amp. 

56 volts 

6.00 

1.VI462 

50 

amp. 1 

ino volts 

7-00 

1M466 

75 

amp* 

106 YolLs 

ID-00 

INI 467 

75 

amp. 

360 volt^ 

11,00 

1M463 

T5 

aiiuv. 

360 volts 

12.50 

1 Nor* V7 

150 

amp* 

56 volts 

(6.50 

1 NT 174 1 

150 

amp* 

mo volt • 

n 00 




POWER LEVEL TEST SET, 
TS-3e/AP 

llniiul new, in origliiaL 
pncklngp w^as accessories* 
Meusuroa 10 to St) dbni, 
8760-9500 me. 

_ $M 95 

RT-B2/APX-G TRANSCEIVER 
Hasy to convert tn 1215 >fi‘ Ham Station* 
<bM>d rondition. Les?^ Tube^* ****,- ,$9,95 

TS-34A/AP 
OSCILLOSCOPE 

^ This is ready to plug 

into 120 V. m cy* 
t\sed but checks out 
jiml OK"d, in oarn"- 
fng ca e. less cM>rds which are ca±^y fn 
nuike. You look into light-shielding limtil. 
thru a uiugnlfyiiig lens* and ihe small-tul>e 
l)ierure is same as on » o" screen* 0-40 ilh 
iilteniiutors in 2 <ib steps are i :0 aceuruTc 
that you use afi n VTVM, Video hat 4o ey- 
2% me. i'"onHn. vjirliibic sweep 10 c.v-50 ke* 
BEST OF ALL, lhi‘re is il -\Sfart-Sloj)^' 
sw. pci UlOii in which pulsc,'3 to he Vlewcul 
eiich trigger their uvvu sweep: sweeps can 
Im varied 04-3. 26-50, and l20-2Hil micro- 
secrunds accurate and linear that i'uU use 
lu iiieusurc pulse wddT^ii* INV*^L1'ABLE To 
VIEW TV PI'LSESI Puisfti may be 

pchodlc or random, iwts. or neg.* m low as 

0*1 V, and frouj a pip *o 20i> u-scc wd* 

Uuilt-iin delay let-; >wefp siart before piilsr 
appears. AT THIS LOW BBli K NO ONE 
NEED DO WITHOi T THIS WONDKH 
FI I, .SCOI’E] 

rsFD* GOOD (^ONI)ITION*. *$29.95 

eClSSS 2-CHANNEL FM TRANSCEIVER 

30-39 me* ThLi unit 
Is CO m p I e T e wBb 
13 lubes operating 

from either 6 or 16 
volts D,(A (Self- 
conrulned power 
supply). Crystal 
coptrnL Kcnshlve 
Hliprenie circuit* 
Approx* dimetpsltJiis 
n" X .10" s 6". Approx. 24 lbs. Unit coin* 
pkUe with tubeFi. selicnmiic diagram atid 
presetting mstruetlnns. Like new*.S25 0D 

POWERSTAT TYPE ZO 
input 120 volt AC, 50/60 
rycte output range 0-140 
vults AC, 2 amy?ere:^, 

PBICE ..$8*95 wh 

POWERSTAT TYPE 116 
input 120 Toits* 56/60 cycle output range 
0 140 volU AC* 7*5 amireres* 

FBJCE .*.$16*95 each 




O 


COAX CABLE RG59A/U 
56 ft- roU complete wlcii coax 
*st lings, 

PRICE ...$2.49 ea* 


Ait pTterf FOB Pfimdenn unUst 
othtTwire norrJ\ No COO^i. 


C&H SALISCO. 

' 2176 E. Colorado St, Pasadena, Calif. 

Murray 1-7393 
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SELENIUM F.W. BRIDGE RECTIFIERS 



DC 

AMP 

i4 

1 

2 
3 
6 

10 

12 

20 

24 


ISVAC 

j36VAC 

I4VOC 

28V DC 

$1.00 

$1.90 

1.30 

2.00 

2.IS 

3.00 

2.90 

! 4.00 

4,15 

8.00 

6.10 

12.15 

7.75 

14.90 

12.85 

24.60 

15.00 

29.45 


72VAC 

130V AC 

54VDC 

lOOVDC 

$3.S5 

$5.00 

4.90 

aj5 

6.25 

11.10 

a.60 

J3.45 

16.75 

3L90 

26.30 

4I.6Q 

30.05 

43.45 


r.cK:'&« 


Leece Nesylje Charger Systems 
_ Sealed Silicon Slt^ Rectifier 
Finned Stack, Direct Replacement 

FOK 6 or 12Vr*C @ lOOA, 

Type YJ9 $18 


SILICON 
TUBE REPLACEMENTS 

TYPE VRMS/PfV AMPS PRICE 
T866 5000/10400 0.3 $16 

rSRl 19O0/3S00 0.5 $7 

5U4 1120/1600 $3.00 

0Z4 UNlYEnSAD $1.50 




GTO! P0WER-PIAM0N0< 
TRANSISTOR 

Factory Tested 
"•MFi-GItD In U.8.A. 
Iterilaccs Medium & 

III Wattage Types 
2M55. 2N159, 2N234. 
2X256. 2X307, 2NS54 
35c each. 4 for $1 


Two B66A's and FILAMENT 
XFMR 10 Kv Insitd SPECIALI 


$6 


DIAMOND BASE MICA MTG KIT S ,30 
HOUND BASE MICA MTG KIT .$ ,30 
DELCO PWit HEAT SINK 80 SQ* $J.75 
KIT TRS1B NPN or E*NP. Sfit ea,: 8, $2 
IN34A DIODES .t9c ea.: 6 for $l 

**TAB" BARGAINS 

New Varlacfi/or equiv 0-X3&V/7.5A SI5.S0 
New Yarlacs/or equlT D-135V/3 Amp $I0,G5 
DC-METER Dejur SOO Ala/2S3@ 
DC-MTR 300Ma/2%'" .. ..$3®* 

HF-MTG GE/475 Ma A 5 Amp $4®. 2 $7 
DC-METER One Ma/4' Rd. . $5®, 2/S8 
SNOOPERSCOPE TirBE 2^ . S5@* 2/$9 
MINT-FAX 0 or l2VAC/rF0 Cys $2®, 3/S5 
Xmiltlns Mica's .006 m 2500T, 5 for $1*00 
4x150 Ceramic/LOKTAL . ..2 for SI.00 
866A Xfmr. 2.5V/10A/10ET Insl. $3.95 
Mirroswfleh Bl/SPNC/30 Amp 49c@, 

Tube Clumps Blrtcliet ,,..5 for $1*00 
.012 at 25Kv CD Condenser ... 

WE Choko ^lHy/450Ma/27 Ohms $4i 
Line Filter 50Amp/250VAC . .SlOi 
Line Filter 200Amp/130\^AC . Sl0t 
Pruning Parallel 6*^ Rule . . ,69cu^ 
KS15138 Linear Sawtooth Pot, .,2 for 51*00 
"< TC'* Delay Line 1 MlcrosecM Sf@* 3/$2 
Vacuum Condsrs 50Mmfil/7,5K? S3@, 

,01 at 7500rqil 52 ®, 

BALLENTINE :r-300AC/L/VB MTR $54 


“TAB" 

TWAT'S A Buy 


"TAB" Tubec Factory Tasted, inspetri. 
Six Months GuaranleadI No RaJactsI Boxadl 
GOVT & MFGRS Surplus! new &. Used 


OA2 .. 

.89 

6BZ7 

, 1.25 

Ruy 

Sc EcU 

0A3 . 

.80 

6C4 

.. AS 

43 .. 

. .75 

062 . 

.65 

6C5 

.. .69 

45 .. 

.. .49 

OC3 

.70 

6C6 

1.08 

50LG 

.. 09 

ODa 

.50 

eca 

. 1.08 

RK59 

. 1.39 

OZ4 

.79 


Trade! 

RKOO 

. 1,17 

IA7 

.90 

&CB6 

. .89 

HY69 

. 2,20 

rB3 

.99 

0GO6 

. i.in 

75 

.. .81 

IL4 ... 

.82 

flCFC 

. ,«5 

HY75 

. 6.0n 

IR4 .. 

5/$1 

€CL6 

. 1.40 

03V . 

.. *95 


We Swap Tubes! What Tpo/U Eavef 


IRS 

.78 

6CB6 . 

*89 

1PR60A 37.50 

154 

,78 

6CG6 . 

1,12 1 

4-I25A 27.50 

IS5 ... 

.68 

6CM6 . 

.79 

tXISOG 15.00 

IT4 .. 

.85 

6CS6 . 

,70 

tX250B 41.60 

ITS 

.95 

6CU6 . 

1.29 

4-400A 41.75 

IU4 . . 

6/$l 

6De . 

.99 

4E27A 39.00 

1 US ,.. 

.75 

6C5 

.79 

2S0TL 19.45 

1X2 

.99 

6F4 .. 

3.19 

3D7A .. 2/Kt 

aG39A . 

Q 

6F5 .. 

.63 

316A .. 5/$1 

2C40 _ 

5,50 

6F6 .. 

.99 

VR92 . 6/$l 


Soiul 25c fni Catalog I 


2C43 6.50 

2C5I .. 2.00 
2021 .. .65 

2E22 . Q 

2E24 Q 

2C2S 2.50 
2E26 Q 

2Eaa . Q 
2E3S 1.60 
2K25 . 9.75 


6F7 .. 

.09 

6F8 .. 

1.39 

GHO 

,59 

6i4 

1.72 

6i5 . . 

,59 

6J6 

.59 

6i7 

.09 

GJ5 

1.39 

6K6 .. 

.59 

6K7 

.79 


38BA ,. S/$l 
3S0A .. 2.4.5 
3S0B .. 1.75 
871B .. .95 

6146 .. 3.00 
4t6B ..lO.DO 
450TH 43.46 
4S0TL .43.06 
460 ...11.50 


.Ml Tubes Stacked at Low Prices! 


2K26 .34.00 

2K28 .30.00 
2V3 . . 2/$l 

2X2 ... .43 

3A4 . .70 

3A5 . 1.00 

3API . 5.95 
3BPI . 3.99 
3C24 3.50 

3023 3.05 

We Buy! 
3E29 . 6.00 

3Q4 . . .68 

3Q5 .. .86 

4-65A .13.50 
4-125A 27.50 
4-2S0A 34,00 
4XIS0A Q 
4X250 36.00 
4 X 500 . Q 
SAP I . 2.95 


6K8 

.99 

0L6 .. 

1.19 

6SN7 , 

.72 

GTS . 

M 

GV6GT 

.90 

GXS 

.49 

I2AT6 

.59 

I2AT7 

,89 

i2AU6 

.63 

I2AU7 

.69 

We Sell! 

I2AX7 

*79 

12AY7 

1.29 

I2B4 . 

.95 

I2BAC 

.65 

I2BA7 

*09 

t2BD6 

*59 

I2BEG 

.59 

i2BH6 

.79 

I2BK7 

*99 

I28Y7 

1,00 


703A ., tl 
707B .. 3.60 
7I5C ..10.90 
7I7A .. 5/»l 
723A B 5.00 
725A .. 2.75 

803 ... 3.50 

804 ... 8.8,-. 

805 ... 6.00 

We Tradol 



811 ... Q 

aiiA ., Q 

812 ... Q 

813 ... D.95 
BIS ... 1.75 
826 ... .00 


Wanted Test Sets and Eouipmeiit 


5BPI 
SBP4 . 
5CP1 .. 
5CP7 . 
5R4 

5T4 ... 
SU4 . . 
5V4 ,. 

5Y3 . 

523 .. 


Q 

7.05 

4.99 

9.00 

1.00 

.90 

.99 

.89 

.60 

.80 


2827 

2H6 

2J5 

2J7 . 

2J8 

2K8 

2SA7 

2SC7 

2SF5 

2SG7 


.00 I 828 


9.00 


.75 

.60 

.00 

1.3.5 

.89 

.69 

.89 

,09 

.89 


6296 .. 8.00 
832A .. 3.00 
B33A ..36.00 
837 . .. Q 
8 B6A .. 2.25 

954 ... G 

955 ... S/$) 
957 ... 3/61 
BSBA .. 2/$) 


Send 25e for 


Catalog! 


r5GP22 30.00 

t2SH7 

-89 

99t 

,, 

6A7 


1.00 

I2SJ7 

. .75 

IGI4 

2.76 

GAe 


.99 

I2SK7 

.75 

IGI9 

., 5 fl 

6AB4 


,59 

I2SL7 

*70 

1620 

., 2.00 

6AC7 


*72 

I2SN7 

.69 

1625 

- 3/$l 

GAGS 

m 

,65 

12SQ7 

,69 

1626 

. - 5/$| 

GAG7 


.75 

I2SR7 

.69 1 

1629 

4/$! 

GAK5 


*69 

I5E .. 

, 1,19 

1050 

.. J.25 

GAL5 

ik 

*50 

I5R . 

, 4/$T 

5517 

.* 1.25 

6AQ5 

* 

.66 

FGI7 

* Q 

5608 

Ss95 

Top 

$$$ Paid for 304TL. 
812A Tubes 

813, 

811A* 

BARG 


1*95 

i9Te . 

. 1.16 

5618 

,. 3,25 

GAS7 


3.49 , 

24G 

Q 

5651 

**,1.35 

GATG 


2/$l 

25A6 . 

. 1,19 

5654 

1,20 

GAU6 


.79 

125A7 . 

, 2.19 

S6S6 

.* 4,25 

BB6 


1.35 

25C5 

- ,si 

5663 

1*15 

6SAG 

* 

,59 

2SLG . 

, .72 

5670 

,. *90 

6BE6 


*59 

25T 

. 4,00 

5686 

. 1*75 

GBGG 

•i- 

1.49 

25Z5 

, *72 

5667 

.. 1.15 

GBH6 


*79 

25Z6 . 

. .75 

569f 

4.70 

GBJ6 


.72 

26A7 

. 3.69 

5725 

.. 1.05 


Top $$$ Paid for XMTTK Tubes! 


GBK7 . ,09 

6BL7 . 1.35 
6BN4 . .69 

6BN6 . 1.08 
GBN7 . 1.99 
6606 . 1.19 
6Ba7 . .99 

6BX7 . 1.11 
68Y5 1.19 

6BZS . .91 


FG27 , 8.28 
HV27 .19.39 
2807 . .89 

FG33 .13.00 
EL34 . 3.49 
S5A5 . .69 

35L6 . .59 

35T ... 4.49 
3525 . 1,25 

RK39 . 2.99 


5732 .. 2.00 
5736 .,85.00 

5749 .. 1.95 

5750 .. 2.75 

5751 .. 1.25 

5814 . 1.20 

5879 ...1.20 
5894 12.00 

No Se^— 
Write! 


"TAB"* SCR’s * TRANSISTORS * DIODES!!! 
Full Leads Factory Tested & Gtd! 
U.S.A. Mfg 

PNP SOWatt/ISAmp HlPowor 
TOSS Pckgl 2N44I, 442, 277, 

278. D550I up to 50 volts/ 

VCBO $1.25 ®, 5 for $5. 

2N27S. 443, 174 up to SOv 
@ 2 for $5. 

PNP/IOWatt./3A>2NI55. tS6. 235, 242. 

234, 255, 256, 257. 301, 351 3S« $ 4 (or $1 
PNP Signal up to 3SOMW TD5. 2S« 

6 for $1 

NPN . Signal IF. RF, OSC. T05. OV5, 25« 
6 for $1 

PNP 2N670/300MW ... 35* (&. 4 for $l 
PNP 2N67i/lWatl ... 50* 3 for $) 

Silicon PNP T05 &. T0I8, Pckg 25* 

5 (or $1 . ■ 'w. 

T036. T03. Ptkg Mtca Mtg Kit 5 (or $1 
Power Heat Sink Finned 80 Sq $1.25 
5 for $5 

3 Amp/T03'Pwr Transistors Untested! 
to for $1 

Pwr Transistors T03 3A Untested 10 for St 
Stabistor Diodes up to one watt 5 for $t 
Silicon Diodes 35 Amp Studs Untested 
3 for $1 

Silicon Diodes epaxy/750Ma Untested 
25 for $1 


2N103S/3A 

lilt Sink 

40v 

4 

for $1 

2N1039/3A 

Jnt Sink 

COv 

3 

fer $1 

2N1040/3A 

Int Sink 

BOv 

2 

for $1 

2X1041/3A 

Int Sink 

IGOy 

t 

for $1 

2N53S-30-40/3A smalt 


2 tor $1 ; 


"TAB." SILICON 750MA* DIODES 
Factory Tested Gtd.! 

•NEW'EST TYPE! LOW LEAKAGE 


Piv/Rms 

50/35 

.05 

Piv/Rms 

100/70 

*09 

Piv/Rms 

200/140 

.12 

Ptv/Rms 
, 300/210 

1 .16 

Piv/Rma 

4UO/280 

•22 

Piv/Rms 

500/350 

.26 

Piv/Rms 

600/420 

*34 

Piv/Rms 

700/490 

*43 

Piv/Rms 

800/560 

-50 

Piv/Rms 

900/630 

,60 

Piv/Rms 

1000/700 
*72 

Piv/Rms 

100/770 

*88 


ALL TESTS AC & DC & FWD 
& LOAD.' 

460 FIV @ 75DMA Quantities 1000 $200 
600 lUV @ 756MA Quantities 1000 $300 
IlOO riv @ 750MA Quantities 15 for $10 


D.C. Power Supply MSV/CO to' 800 
ryg. Output 330 &. I6S VDC up to 150 
MA. Cased SPECIAL $5. 



Silicon Power Diodes Studs & P.F.* 


D-C, 

SOPIv 

JOOPfV 

ISOPiv 

1 20OPiv 

Amns 

35Hms 

70Rms 

lOSRms 

t40Rms 

3 

*15 

,20 

,25 

*35 

12 

1 ,50 

.70 

,80 

,95 

•18 

,30 

,45 

*60 

.90 

35 

1-15 

1*40 

1*60 

1,80 

IDO 

1-90 

2,50 

8.00 

3.50 

240 

6*50 

7*70 

8,90 

ro.4o 

D.C. 

aoopiv 

400Piv 

SOOPiv" 

eooPiv 

Amos 

2IORms 

280 R ms 

350Rms 

420 R ms 

3 

*45 

,55 

*55 

*70 

12 

1*15 

1.40 

1.60 

i*80 

•18 

1,10 

1-33 

Query 

Query 

35 

2*50 

2*75 

3*25 

3.90 

IDO 

4*00 

4.75 

5,75 

8,50 

240 

19,50 

27,50 




Sit. Pressfit ISA up to 100 Piv 

4 for $1 

Micro or MuSwitcb CSD 35 Amp/ 

A C* D C .. . _ ... 3 for $1 


"SCR" Silicon Controlled Rectifiers! 


PRV 

7A 

IGA 

PRV 

7A 

IGA 

25 

-60 

1-00 

260 

2,70 

3.00 

50 

1.00 

1*35 

300 

3.00 

3,45 

100 

1.60 

2.15 

400 

3.75 

3*90 

150 

1*95 1 

2,45 

500 

4.75 

4*80 

200 

2*20 

2.80 

GOO 

5*45 

5,65 

SCR 

KIT 

UNITS 

UP 

TO 25- 

AMPS 


UNTESTED _ 4 for $2 


Sillean Diodes 3&6 Amp 

Studs 

Untested 

12 (or St 

Glass Diodes IN34/48/60/64 


Untested 

.20 for $1 


ti 


TERMS: Min Order S3— 
25% with order F.O.B. New 
York. Ten day guarantee, 
price of mdse. only. Our 
t7th year. 

Prices shown arc subject to chance, 

IIIMJ Liber^ St, N.Y. 6, N.Y. . RE 2-6246 


TAB 
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JEFF-TRONICS 

Now in our fifth year, and still growing 


Selenium Rectifiers, 3-phose, M volts, 60 
Amps. Leece-Neville *^30605, for use with 
Leece-Neville Alternators. Shpg. Wt. 6 lbs. 

$7.73 


Selenium Rectifiers, single^phose, full-wave 
bridge 55 volts, 3 amps. B'/z" x 4'/2" x 
S'/a". Useful for powering surplus relays, 
motors, etc. 3 lbs. Only $1.00 


APX-6 IFF Set. Transceiver for 1296 MC. 
With 31 tubes. Used, good. Shipping Wt. 50 
pounds. $1 6.50 


Collins ART-13 Transmitter, complete with 
tubes, less calibration book. Excellent used con¬ 
dition. Shpg. wt. 90 pounds. Limited quantity 
ot $40.00. 


BC-221 Freq. meter, with xtol & original cali- 
brotion book. No modulation. Excellent used 
condition. Limited quantity $75.00 


3BP1 Cathode Ray Tubes $2.49 


2E25 tubes. Special 75c eoch. 4 for $2.50 


Plate Transformer 390-0-390 v. 450ma. Use 
in bridge circuit for 750 volts, 300 ma. 4'/2 x 
6 X 6'/2". 20 lbs. $4.00 each. 3 for $10.00 


Power Transformer, 350-0-350 v. 130 mo,, 
5v, 3 A., 6.3v. 3.6A. 3" x 3%" x 31/2". 
Uncased. 7 lbs. $1.95 


Output Trans. BOOOr P-P to 4, 8, 16, 500r. 
15 wafts. 3 X 31/2 X 31/2". Upright mounting 
with end bells. 4 lbs. $2.00 


Modulation Transformer. 1.75 to 1 
807, 1625, 6)46, etc. 100 watts, 
closed use, 4 x 5 x 5", 13 lbs. $3.95 


ratio. For 
Fully en- 


Scope Transformer, 2750v. @ 6ma., 220-0- 
220v. @ 224ma. 135v. @ 8ma. Oil-filled. 
3'/2" X 41/4 X 5". 12 lbs. $2.00. 3 for $5.00 


2-METER STATION 

in one neat package 



ARC-1 Navy Surplus Transmitter Receiver Xmtr, uses 
8S2A in final, 20 watts input, with AM push-pull plate 
modulation. Ten crystal controlled channels. Freq 
range 100-3 56 Me* Receiver has extra, separate gtiard 
channel wliich can be tuned for your net frequency. 
Complete with tubes, schematic diagram, and conver¬ 
sion iiistructions for AC power supply and tunable 
osciTlaton Shipping wt. 60 pounds. Used good. S24.95 


POWER SUPPLY Kit for ARC-1 

Complete with isoloting power transformer, 
1 15v 60 cycles, silicon rectifiers, punched 
chassis, and oil necessary ports. Fits inside 
ARC-1 cose. Shipping wt. 20 pounds. $19.95. 


Write for info O' prices on completely con¬ 
verted ARC-1. A ready-to-use 2-meter station 
for under $100.00. 


BC-221 Technical Manuals. 3 different books 
available. Specify (Models N, AA); (Models 
P, T, AF, AH); (Model AK). $1.50 each book. 


Filter choke. Stoncor C-1003 16 Hy. 50ma. 
580 ohms. 1500v. insulation. 1 '/a x 2V2 x 3. 
2 lbs. 75c. 


10uf-600v. oil-filled copocitors. 1'A x 3% x 
5 '/2." 2 lbs. 95c eo. 1 0 for $7.50 
luf-3kv. GE Pyronol. 1 3/4 x 33/4 x 41/2". 2 lbs. 
$1.50 CO. 5 for $5.00. 


Coaxial Cables. 10 feet RG8/U 
type N connectors on each end, 

$ 10.00 dozen. 


with UG-2) 

$1.00 eoch. 


Send for our flyer of good, clean surplus. Please include sujjicierit money with 
your order to cover shipping charges insurance. 

JEFF. TRONICS 


4791 Memphis Ave . 


Cleveland/ Ohio 44109 
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AM-609 ... 

$7,M 

APA-6 

7*50 

APA-IO ... 

6*50 

APA-II ... 

7.50 

APA-16 ... 

7*50 

APA.17 ... 

6,50 

APA-24 , 

7*50 

APA.38 ... 

7.50 

APA.56 

4*50 

APA-81 

7*50 

APG-30 .. 

15*00 

APG-30a . 

15.00 

APN.I ... 

5,00 

APN-lt ... 

8*50 

APN.4 ... 

10*00 

APN-g . 

10*00 

APK.4I ... 

7,50 

APN.59 .. . 

12,00 

APN.67 

12,00 

APN-122 . 

9,00 

APQ-2n,b . 

7*50 

APR.I _ 

7*50 

APR-2 _ 

7*50 

APR.4 _ 

7*50 

APR-12 

12,00 

APS.2 .. 

15*00 

APS-Sa 

15.00 

APS-4 

15,00 

APS-15a, b 

20,00 

APS-19a . 

20*00 

AP8-20b. t 

20*00 

APS-20e, f 

35*00 

APS-31. a+ 80.00 

APS.33. a+ 80.00 

APS-3B. a+ 

35,00 

APS-42b . 

30,00 

APS.44. a . 

35*00 

APS-80 

25*00 

APT-S, Sa 

7,50 

APX.6 

3.50 

APX-Sb . 

8.50 

APX.7 

8*50 

ARB 

7,50 

ARC-1 . 

8,50 

ARC-la .. 

8,50 

ARC.2 ... 

10,00 

ARC-3 

to, 00 

ARC-5 LF 

6,50 

ARC-5 VHF 

O.OQ 

ARC-12 for 


RT-S8 

8.50 

ARC-12 for 


R-ll. T-M 

9.00 

ARC-19 .. 

9*00 

ARC-27 

8,50 

ARC-28 .. 

6*50 

ARC-30 

5,00 

ARC-S9 . 

8*50 

ARC-44 . 

8,50 

ARC-48 ... 

8*50 

ARC-5t ... 

8*50 

ARC.52 ... 

8*50 

ARM-5 .... 

8,00 

ARM-10 . .. 

6.50 

ARM.I9 . 

7,50 

ARM-22 . . 

6.00 

ARM-23 .. 

9,00 

ARM-32 

6.50 

ARM-35 

6,50 

ARM-53 . 

6,50 

ARN-S 

7.50 

ARN-S 

8.50 

ARN.7 . 

9*00 

ARN.8 ... 

5,00 

ARN.I2 .. 

5 OO 

ARN-(4 . 

ro,oo 

ARN.JAa .. 

10,00 

ARN-i4b .. 

10.00 

ARN-I4C 

10.00 

ARN-I4d . 

10,00 

ARN-21 

10,00 

ARN-2lb . 

10*00 

ARN-IS 

4.00 

ARN-30 

a. 00 

ARN-52 

12*00 

A R Q.8 

8*00 

ARR.2 ., 

8,50 

ARR.5 

7*50 

ARR-7 

7.50 

ARR-7ax .. 

7,50 

ARR.I5 

10.00 

ARR-ISb .. 

6*50 

ARR.26 ... 

10,00 

ARR-Sl ... 

7*50 

ARR-41 ... 

10,00 

ART-13 


maintenance $10, 

operation 

$4. 

Calibration 

SS. 

ART-26 , 

8.00 

ART-28 

8.00 

ATO * . 

7.00 

ATB 

7.50 

ATK*ARK 

12.00 

TS-7 . . 

$5.00 

TS-IO 

5.00 

TS-r2 ,,,*. 

5.S0 

TS-19 ,,, * 

S.OO 

TS-23 

6.50 

TS-23a 

6.50 

TS-24 

8.50 

TS-34 

7.50 

TS*34a 

7.50 

TS-47 . .. 

6.50 

TS-62 

6.00 


TS.67 5.00 

TS-70 ,., . 5.00 

TS-74 .4.00 

TS-85 .4,00 

TS-89 ..... 5.00 

TS-92 . 6.50 

TS'lOO_ 7.S0 

TS-IOI . .. 6.50 
TS*)02 7.50 

TS-IIS . 5.00 
TS-125 5.50 

TS-t46 ... 6-50 
TS.t47 6.50 

TS.I47a . 6.50 

TS-l47d .. 6.50 
TS-170 , . 6.50 

TS-174_ 6.50 

TS-l74a ... 6.50 

TS-175 . 6.50 

TS-t75a ... 6.S0 

TS-t86 _ 6.50 

TS.189 ... 6.50 

TS.202a .. 6.00 

TS-2IS 6.00 

TS-250 6.50 

TS-2SI 6.50 

TS-268 . 3.00 

TS-270 . 6.50 

TS-299 _ 6.50 

TS-297 .. 5.00 

TS-306/07 . 7.50 
TS-3H .... 6.50 
TS-320 .... 5.00 
TS-322 .... 5.00 
TS-323 .... 6.50 
TS<388 .... 4.00 
TS>345a 4.00 

TS-352a . 5.00 

TS-352b 5.00 

TS-355 6.50 

TS-375, a 7.50 
rs*382a, e 5.00 
TS-3S2d, t . 5.00 
78.3820 ... 4.00 
TS.387 .. 6.50 

TS-403 .... 8.50 
TS.406 ... 6.50 

TS-413. a . 7.00 
TS-4l8a, b 10.00 
TS-419, a 10.00 

TS.452 _ 6.50 

TS-452a 7.50 

TS.433 3.50 

TS-487 . . 5.00 

TS-488a 4.00 

TS-508 5.00 

TS-SOg 5.00 


LM.I4 _ 7.50 

tM-iS . 7.50 

4 « * * 

RA-I8C- 

I, 2, 3 , dm 

RA-2ta .,J0*00 

51R3 -*.= 12,00 

51V 9*00 

5iV-2 9,00 

SI X2b 7,00 

AVR*I04 5-00 

l7L7a 7,50 

TA<l8bb 5-00 

TA-20a 8,00 

ia-s-4,43 10*00 

51 ¥3 12,00 

OF-202 12.00 

MN-26C .. 7.50 

rA^I2 . . 7*50 
#' « « * 

t?C-S48 maintC” 
nance m a n u a I s « 
Bpeclfy serititt let* 
ler, we haye them 
for the E. J* M. 
N, O* P, Q. S* 
letters -— $7,50 
each 

fr * * ■ 

SCB-2TfN roaln- 
lenance manual— 
covers BC-457, 
4o3. 459, BC-eoe 
—^7,SO per copy 

These are KABE 
—all ere malnte* 
nance books — 
LTBA-e^T—CV-57 
$12,00 

UBA 3 CV-CO 

$10-00 

URA-3b— 
CV-S9a *10,00 
RCB-522fl, covers 
BC’*624a. ami 
BC-625a — $7*50 
8C1t-024a, b> cov¬ 
ers BC-024, BC- 
fi25. BA-02— 

S7-50 

UC-040a,b main¬ 


tenance 


$8-50 


BC-640d milnte' 
nance $8*50 

BC-639a tnalnte- 
nanee S8,50 


with prefiTcs of 
R. & T, such as 
BAK, BAL* TCS, 
TDti etc, 

AM *05 *,.$0*50 

BC-l9i **. 7-50 
BC*22l 7.50 
BC-224 ,,* 7,50 
BC-St2 .5-00 
BC*5t4 ... 5-00 
BC-342 ... 5-00 

BC-344 3-00 

BC-34S , 7.50 
BC-375 7-50 

BC-474a 4*00 

BC*803 .. 5*00 

BC-0Q4 5.00 
Bc^eio .,,10*00 
BC-ei1 .* 4,00 
80-614 ... 5,00 
BC-620 ... 4.00 

BC-624 . , 7.50 

BC-825 ... 7.50 
BC'G38 7-50 
BC.639a 8*50 

BC-640a, h . 8,50 
BC-S40d *10*00 
BC-653a . 4.00 

BC^GSSa - 5.00 

BC-659 ... 5,00 
BC-666 4,00 

BC-569 4,00 

BC-745 5,00 

BC-779 ,.,7*50 

BC-702 ... 7.50 
BC-794 ... 7*50 
BC-906 ,,* 4.00 
BC-923a -* 6-SO 
BC-9lAb .* 4-00 
BC-9?3e, b 4 00 
BC-IOOO . 6*50 
BC-1004 . 7,50 

BC-1005 .. 4,00 
fiC-r0O6 .. 5,00 
BC-l032a . 6-50 

BC-ll47a .. 7-00 
BC-M59a . . 7,00 
80-1306 ,* 6,50 
BC-1338 7*00 

BC-330 ... 6.50 
B0-447 6,50 

BC-684 6.50 

BC-6S2 ... 6*50 
60-683 . 6*50 

BC-728 .- 6.50 

BC-733F _ 6,50 


TS-505 

6*50 

BC'G38 mainte¬ 

Xavy Manuals — 

TS-505a, c 

6,50 

nance $7,50 

for the most 

nnrt 

TS-522 

. 5.00 

« • * • 

these are all nne 

TS-535a . 

. 7,00 

the manuals 

of a kind. 

quite 

TS-621 ... 

8,50 

listed in the two 

scarce, high in 

TS-622 ... 

. 7*50 

columns iit left 

demand* used, hut 

TS-689 

. 7,50 

arc all either 

perfect Cfondltlon: 

TS-690 - . 

7,00 

maintenance man¬ 

ABK 

Sa*50 

TS.691 

6,50 

uals or instruc¬ 

ARA 

7.50 

TS.730 

5.06 

tion books* all 

ATA 

7,50 

TS-738 

6.50 

rontaln schemat¬ 

AS8-3 

7,50 

TS-757 

7,50 

ics, all manuals 

ASB-7 

7* SO 

TS-768 

7,50 

offered by our 

CPN-6 

12 00 

TS-768b. c 

7.50 

firm are com- 

DAB 

10*00 

TS-872 

6.50 

nlete orlglnalKp 

DAB*I . 

to.oo 

TS-lt78 

6.50 

not copies, or 

DAE 

6,00 

TS.I235 .. 

- 7.50 

abridged editions* 

DU-f ***. 

7,00 

TS-1320 . 

. 7*50 

00% are new, a 

DZ-I ..., 

7,50 

TS-1506 .. 

8*50 

few of the really 

DZ*2 

7,50 

llPM-4a . 

. 8,50 

Bear CO manuals 

FRT-5 ,*, 

12,00 

UPM-6a. b 

8*50 

may he used but 

FRT-I5a . 

10*00 

UPM-8b 

7*30 

are still com* 

FRT-39 . 

8*60 

UPM-9 

6*50 

ptete and in good 

FRR-27 

8*50 

UPM-lla 

6.50 

enudition. This 

FRR-49V . 

7.50 

UPM-14 

7*50 

we cannot help as 

GF-12 ... 

7,5ft 

UPM.26 

6*50 

many manuals are 

GO-9 . .. 

7,00 

UPM-42 

7*50 

collectors Items 

U(77 , 

4.00 

UPM-44. a 

7,50 

and unobtainable 

LAF-2 . 

7*50 

UPM-44b, ( 

J 7,50 

in any other than 

LN 

7*00 

UPM-46 

5*00 

used condition* 

LP-5 

7,50 

UPM-55t a 

6.00 

All prices Include 

LR-I ... 

7,50 

U PM-109 

7.50 

tuistage prepaid 

MAB ... 

3*00 

UPM-nOa 

6*50 

to any T*. S, ad¬ 

MAW-I 

8*00 

UQM-8 . . 

, 5*50 

dress, for export 

MBF 

9*00 

LtRA-35 . 

12,00 

orders add 10% 

NGB 

10*00 

URM-I 

. 5,00 

to listed prices 

RA-JOCA . 

6,50 

U R M-23 , . 

$5*00 

to cover export 

RAK . , 

8,00 

URM-25f . 

7,50 

packing and nec¬ 

RAK-I .. 

8.00 

URM-26a . 

7*50 

essary export doc- 

RAK-fi , 

9*00 

URM-2Sb 

7,50 

umenlatlott Many 

RAK-a , . 

9,00 

URM-44 . 

7*50 

manuals listed 

RAL-6 

9*00 

URM-49 

10.00 

may be one of a 

RAS-4 

9*00 

URM-S2. a 

8.50 

kind, so avoid 

RAX-I 

7,50 

URM-S8 

3*00 

disappointment 

RRA 

8* SO 

URM-64, a 

8,50 

iixd order soon. 

RBA-I * . 

7.50 

URM-72 

7*50 

All manuals are 

RBB-l 

8.50 

URM-129 

6*50 

offered subject to 

RBB-3, 4 . 

8*50 

URW-I4a 

12.00 

prior sale, and 

R BC-1 

8*50 

URW-16 . 

12.00 

are fiuhiect to 

RBC-3, 4 . 

8.50 

USM-24 

9.00 

price changes 

RBK 

7.50 

CSM-24C . 

* 9*00 

without notice. 

RBK-9 

7,50 

USM-32 

8*50 

We buy manuals 

RBK-12 . 

7,50 

2M-3 

6.50 

loo, currently In 

VftC*2 .. 

$7,00 

* , , 

• 

need of Xavy 

VRC-3 . 

6.00 

LM-2 

$7.50 

XAVSHTP & 

VRC-4 .. 

6.00 

LM-7 

7.50 

BUSHIP Jlanu- 

VRC-S - 

6*50 

LM-il 

7,50 

il5 for receivers 

VRC-6, ex. 

y 

LM-t3 

7.50 

and Tranam liters 


6.50 


VRC-7 . 6-30 

VRC-8* 9* 

10 ,. * 6-50 

VRC-13, 14, 

15 . .. 6*50 

VRC-tO, 19*, 

y *. _ 6.50 

VRC-20, 21 6.50 
VRC-22 . 6*50 
VRQ-t, 

2, 3 . 6.50 

VRR-7 6.50 
RT-6fi, 70 6.50 

BT-67. 68 . 6.50 
RT-70a . 6,50 

RT*77 . 6*50 

RT-196 4.00 

RT-30Ga 6*00 
TG-34a . 2,00 

Equipment In the 
three columns on 
this side of ad 
are covered in 
their ow^n manual 
or in a manual 
wiiti another 
piece of equip¬ 
ment* therefore 
FM-ll numbers 
and other manual 
identification is 
not given. When 
ordering- ho sure 
to give all iden- 
lificallan possible 
on your equip* 


ment and we will 
supply the best 
manual in stock 
to cover your 
needs. The list¬ 
ings here Uo not 
always give suf- 
fli numbers for 
the equipment 
such as BC*603. 
OC-€03a» tie—^ 
but if such minor 
letters are on the 
name plate of 
your equipments 
Let us know about 
It as it is all 
Important In 
making sure yon 
receive the proper 
innnual. Mutiuuls 
for the different 
variations of 
equipment are the 
same price os for 
the basic models 
shown — eiample 
-- manual for the 
110-6938 Is the 
same price as for 
the BC-G03 — 
$5*00 “ These 
manuals all l^nve 
schematics and 
service or repair 
Insiructlona, 


T 

E 

C 

H 

M 

A 

N 

U 

A 

L 

S 


* • « '« 


High demand teletype manuals 
TM-n*352 TG-Za. TO*Tb. 

TG-37b.$6*50 

TM-lt-356 AN/FGC-I, le, lx 6,50 
TM-n*854 Radio receiver 

R-388/UBR . 10*00 

TM-n^855 Radio receiver 

B-389/UBR . . *. 10,00 

TM-ll-856 Radio receiver 

R-39y/tJKU ,.. 10*90 

TM-ll-856a Radio receiver 

R-390a/rRB ... *.. , 10-00 

TM^M-2205 Exciter unils 

0-5;FH. 0-5a/FR, 0-36 G.OO 

TM-11-2208 Test set T.S-2;TO- 

TS 2a, US 2b . 6-OQ 

TM-11*2214 Teletype set 

AS/TGC-Z . .. 9*00 

TM-11-2215 Teletype set 

TT-5, TT-6 ...... 9,00 

TM* 11-2216 Teletype set 

TT-7, TT-8- mod. 10 _ 9-00 

TM-11-2217 TS’3S3 distortion 

test gel , .. . 8.00 

TM-M-2222 TT-2fl* TT-G2. 

TT-12. 13, 21, 24 etc .. ... 8,00 

TM-11-2223 Teletype mmlel 14 9,00 

TM-11-2229 Teletype mode! 

TT-47, 48, 69 . . 9,00 

TM*It-2234 Teletype TGC-7, 

TT-i* TT-4a etc .9,00 

T M l 1-257—0-39, D-39a. b. e 6.50 
TM.J 1-261—CV-31, CV-31a, 

h. c* d . ..... , 6*50 

TM*n*266—CV-157/rRR _ 6.50 


T 

E 
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Technical literature \b our business, 
nut a sideline* We stock thousands of 
different manuals, not Just a few 
various volumes, and we feel we have 
one of the largest and most diverstriod 
libraries in the country- We have tried 
to list here only the manuals most 
called for* so if your need is not lUted 
—please write. Kew manuals arrive 
daily^ and stock la constantly chang¬ 
ing so It is Impossible to keep 
accurate lists In print of what vve 
have to offer, haivover we do keep 
accurate files of wliotB on the slielf 
and will do our best to turn up a 
manual to fill your needs. Sometimes 
we fall—lots of manuals are really 
rare and have virtually disappeared, 
some are so low in demand tbit Its 
impracticat to stock and catalog them. 
Still we send out more availability 
quotes and fin more orders than we 
return. Give us a chance at that next 
need for lech literature. Often times 
the proper manual will enable you to 
convert that boat anchor to an operat¬ 
ing piece of equipment, and retvirn 
many times its price in time and 
labor saved, 

PROPAGATION 
PRODUCTS COMPANY 

P. 0. sox 242, Jacksonville 1, Ra. 
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Ham 


GOING TO THE FAIR? 

VISIT OUR NEW STORE 

Industrial 


TEST EQUIPMENT 

TS-173/UR Freq mtr ...$145 

TS-174/U Freq mtr .. _ .$135 

TS-175/U Freq mtr . ,$135 

TS-186/UP Freq mtr 100 mc-10 kmc.$165 

TS-230/UP Freq mtr X-band .. ... _ *$200 

TS-251/UP Loran test ..... .$100 

TS-263/UP Sig Gen. X-band ,,. *..75 

TS-268/UP Diode test...$ 50 

TS-323/UR Sig Gen .......$175 

TS-330/TSM Xtal test. .$750 

TS-382D/UP Audio osc. *$300 

TS-4a3/U Sig gen ,. *....$475 

TS-4I3/UP Sig Gem .. $150 

TS“414/U Dyn Test ..$225 

TS“4iy/“l7 Sig Gen ....., * .$475 

TS-488A Echo Box X-band ......$ 75 

TS-452/ITP Sweep Gen . .$300 

Many Other TS Types 


Export 


TEKTRONIX SCOPES 


511 

512 

513 

514 
517 A 


4. O * I 


304H 

322 


Many Other TEK Items 

DUMONT SCOPES 

$150 324 

256D 


$145 

$175 

$325 

$350 

$850 


$130 


HEWLETT PACKARD 

200C Audio osc .......$ 80 

200C?D Audio osc....$125 

202A Function gen ....$350 

233A Oso. . . ....* $375 

205AG Audio osc . $225 

212A Pulse gen... $400 

330B Distortion anal... $350 

4000 VTMR. $125 

410B VTMR .. .,,...$150 

521A Counter . . ... ..*.. $350 

523 Counter .. .. ... .. $825 

524C Nlxl counter ... .$2,350 

608B Sig gen.*___ *.....$525 

608C Sig gen......$850 

61DA Sig gen .. $425 

715A . ......$150 

430B Pwr mtr .........$150 

415B Vswr mtr. $135 

H.P, Waveguide In Stock 

AN/tJRM-25 Sig gen .....$300 

AN'/URM-26 Sig gen. $300 

AN/URlM-48 Sig gen ........$1250 

AN/URM-49 Sig gen .......$550 

AN/UPM-4A I.P.F. test .$550 

AN/UPM™6B I.P.F, Test ..$425 

AN/TJPM-a I.F.F. Test... .........$ 75 

AN/UPM-llA Range callb. X-band . ,*,.$500 

AN/UPM-25 Sig gen .*.$135 

AN/tJPM'-33 Spec anal.*.$375 

AN/UPM-44B Sig gen ....... *$425 

AN/UPM-98 At 99 I.F.F, test write 

Many Other TJPM, DRM, USM etc 

MJSC TYPES 

Meas Corp 84 300-1000 mo.... $300 

LA-592A *, *. *. $250 

PH angle volt mtr .$250 

Panoramic AP-^1 sonic spectrum analyzer .,.. $375 
WE X75444A radar echo (10 ml range) type tele¬ 
phone line Break finder .... $950 

BC-221 ... .. ,,,*,.$ 60 

AN/USM-29 Digit freq mtr and sig gen ISkc- 

300 me ,. *.....*., * $1000 

ASQ -1 Magnetometers .-.. • *$300 

ASQ-8 Magnetometers ... $4,000 

APN-84 and OPN-2A Shoran/Hiran write 

PPS-4 Battlefield portable radar X-band__ .$750 

TDQ Xmtrs 100-156 me.-...*.. *$135 


RADIO ^'RADAR^' 

TRC-2 2-6 me 15w ...$200 

TRC-7 100-156 me walkte talkie ..$125 

ABC-21 350w 2-22mc .*. $1,300 

ARC-48 200-400 me ..$135 

ARC-65 350w 2-22mc S*S,B, transceiver mobile 

28.000 channel automatic tuning..$2,000 

ARN-7 Adf.*_*.$125 

ARN-21-B Tacan .. * ..... $2,000 

ARN-21-C Tacan .. $2,400 

APR-4 30-4000 me .... * * .. ,,,, $300 

APB-5 1-4 kmc .. ., .$100 

APR-6 3-10 kmc . $175 

APR-9 1-10 kmc. $3,000 

APR-14 30-1000 me AM, FM, built in panadaptor 

$2,500 

B-390 .54fcc-40mc .. $650 

R-390A .54kc-40mc .. $900 

R—38S .... $550 

SP-600 . $450 

APX-6 RT-82 . .......$ 40 

TT-IB page printing fascimlle Transceiver .85 
Rem dual. Indie, panadaptor 5.25 me & 455 ke 

1 only .......... $300 

63 me I.F* strips ..... .$25 


GENERAL RADIO 

GR-650A Imp Bridge *. $135 

GR-1604-B Compar, Bridge ...$175 

GR-916 R.F. Bridge ...... .$300 

GR-561 Vac. Tube Bridge ... ..$375 

GR-8746BA Slot Line ... *. *.... .$150 

GR-720A Freq. Mtr..$150 

GR-IOOIA Sig. Gen . $575 

GR-805-C Sig. Gen...* .. $800 

G*R. Unit OSC: Write 

GR-783 Output Meter .. * *$200 

GR Sound &; Vib* Mtrs. Write 

GR-631 Strobotron _ 85 

GR-64SA Strobotron ., *. *. $125 

Many other types 


16-C Sig, Gen. 
40-A Sig, Gen. 
48A Sig. Gen. 
22A Sig. Gen. . 
20B Sig, Gen. 


FERRIS 


$1,250 
$ 2,000 
$ 2,000 
..$200 
$85 


32-B N.F.M, Noise Field Mtr.$275 



ALL EQUIPMENT GUARANTEED, PRICES ARE 

POSTPAID 

To You in U*S,A, ff Returned You Poy Shipping. 
TERMS PAYMENT WITH ORDER 


42 W 15th, ST, 


TECHNICAL SYSTEMS CORP 

N. Y. 11, N. Y. call Ed Charol 


CH 2-1949 


NE 1964 
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FREE Catalog 

OF THE WORLD'S FINEST 
GOV'T. SURPLUS 
ELECTRONIC BARGAINS 


HUNDREDS and HUNDREDS 

OF TOP QUALITY 

SURPLUS ITEMS 

TO SELECT FROM: 


ANTENNAS 

AMPLIFIERS 

RECEIVERS 

TRANSMITTERS 

GENERATORS 


CONVERTERS 
TRANSFORMERS 
POWER SUPPLIES 
TEST EQUIPMENT 
CONTROL BOXES 


DYNAMOTORS 

INDICATORS 

MICROPHONES 

TELEPHONES 

CONDENSERS 


RECEIVERS; 


R-394 FM-152 to 172 MC .Used: $49.50 

BC-617 FM Tone-30 to 40 MC.. New: 24.50 

R-4/ARR-2 234 to 258 MC . .... - fte-Conds 6.95 

RAX-1 200 to 1500 KC . .Re-New: 29.95 

BC-34e 200 to 500 KC—1.5 to 18 MC . Used: 89.50 

R-40/TRC-8 230 to 250 MC FM [No meter).Used: 19.95 

R-23/ARC-5 190 to 550 KC . Used: 12.95 

R-2S/ARC-5 1.5 to 3 MC .New: 19.95 

BC>454 3 to 6 MC . New: 19.95 

BC-455 6 to 9 MC....Used: 11.95 

R-77/ARC-3 100 to 156 MC . Used: 22.50 

BC-1206 200 to 400 KC.Used: 9.95 

BC-733 108 to 110 MC Used: 5.95 

BC-229 200 to 400 KC—2500-7700 KC . Used: 8.95 

R-5/ARN-7 100 to 1750 KC . ..Used: 18.95 

BC-433G 100 to 1750 KC. Used: 12.95 

MN-26C 150 to 1500 KC . Used: 9.95 

MK-26 LB 200-410, 500-1200 KC—2.9-6 MC Used: 9.35 
R-156/ARR-16 62.8 to 72.1 MC FM Used: 16.95 


R-89/ARN-5 . . Used; $5.95 R-443/ARN-5 .. Used; 7.95 


TRANSMITTERS: 


T-14 FM 40 Watt, 70 to 100 MC 

, ..._ Used: 

$24.95 

Wilcox #96 2500 Watt, 2 to 18 MC .. 

.. Used: 

75.00 

ART-13 2 to 18 MC. 

Used: 

59.50 

BC-604 21 to 27 MC FM. 


7,95 

BC.684 27 to 38 MC FM __ 

.Used; 

6.95 

BC-924 27 to 38 MC FM . 

.......... New: 

12,95 

T-14/TRC-1 70 to 100 MC FM. 

.Used: 

24.95 

BC-115S 53.3 to P5 MC AM .... . 

, . . * . .. New: 

29,95 

BC*19t 1.5 to 12.5 MC .. 

.. New: 

34,95 

BC-230 3000 to 7000 KC . 

. Used: 

8,95 

T-17/ARC-5 1.3 to 2.1 MC . 


14.95 

T-ie/ARC-5 2.1 to 3.0 MC . ... 

. Unused: 

8.95 

T-21/ARC-5 5.3 to 7 MC _ 

_ New: 

8.95 

T-20/ARC-S 4.0 to 5.3 MC. 

... - New; 

9,95 

BC-4S9 7,0 to 9 MC . _ 

. .... New: 

14.95 

T-23/ARC-S 100 to 156 MC 

. . Used; 

18.95 

T-67/ARC-3 100 to 156 MC 

.Used: 

22.9S 

GP-7 350 to 9050 KC .. 

-. . New: 

34,95 

RECEIVER-TRANSMITTERS: 


RT-56/ARC-12 230 to 250 MC . 

. Used: 

$29.50 

BC-745 AM 2 to 6 MC 

. * . New: 

19,95 

LINK 1905-1 SOS 152 to 172 MC FM 

... Used: 

59.50 

AN/VRC-4 1.7 to 8.7 MC 

... Unusedi 

59.95 

RT-19/ARC-4 140 to 144 MC AM . 

... Used 

22.95 

BC-1335 27 to 38.9 MC FM . 

... As is Used: 

6,95 

SCR-522 100 to 156 MC AM . 

... Used: 

29,95 

BC-645 (Converts to: 435 to 500 MC) 

,, . ... New: 

14.95 

RU-ie Complete Set, 12 Volts . 

__ ..... New: 

19.95 

RU-19 Complete Set, 24 Volts . . .,. 

... ... New: 

19.95 


TELEPHONE-TELETYPE-TELEGRAPH: 


Model 14 AT Teletype.. Used; $69.50 

Paper Tape W 900 Ft. Roll 2Sc— 30 for $3.00—60 for $5.00 

Telegraph Repeater WE-B1824A. ...New: 39.50 

TP-7 Portable Repeater.New; 12.95 

TG-30 Telegraph Repeater—Used: $14.95 or ....New: 19.95 

TG-31 Telegraph Repeater. ..New: 16.95 

PE-250 Telephone Ringer... Re-New: 7.95 

EE-8 Field Telephone ... . Used: 12.95 

BD-71 S^rttchboard—6 line .Used: 9.95 

BD-72 Switchboard—12 line . ....Used: 18.95 

BD'89 Switchboard—20 Mag. & 40 CB lines. Used: 59.50 

BD-t5 Switchboard—Cordless _ __ — New: 24.95 


MICROPHONES: 

T*30 Throat Microphonei Used 3/1-00 ., .Newj 

T-4S l[p Microphone: Used @ 65c ea. ..New: 

RS-38 Microphone Button only , . New: 

T'17 Microphone Carbon*. Re-Cond: ?5*95 *.News 

T*26 Microphone Carbon: Used; $T.OO . . .. New: 

T-24/M Microphone Carbon .*___ . New: 

RECTIFIERS-POWER SUPPLIES 

RA-87 Rectifier for Teletype . . New: 

RA-&2 AC Power Supply for SCR-522 .. . . Used: 

PP.855/PRC-14 6 Volt OC Pow. Sup. . New: 

PP-18/AR 12 VDC to 28 VDC 1.5 Amp. New: 


BC-603/683 AC Power Supply: _Kit $10.00—Wired: 

R-77/ARC-3 AC Power Supply; _Kit $15.00—Wired 

BC-923 AC Power Supply.. Kit $16.00—Wired 

BC-652 AC Power Supply . Kit $15.00—Wired: 

AC Power Supply with Speaker—Command Receivers 
BC-348, 342, 344, 429, & RAX: . Kit $15.00—Wired: 


$ .75 
1.00 
1.5C 
7.9E 
1.7J 
4.9E 


$ 3.9f 

sg.sc 

4.91 
7.9* 
14.3E 
19.9! 
20.9! 
19.9! 

18.9! 


DC SUPPLIES: 


All operate from 115 Volts 60 cycles: 

DUAL OUTPUT—12/14 or 24/28 VDC @ 6 Amps— 

Parts Kit: $20.00—Wired Complete: $24.91 
OUTPUT—12/14 VOC @ 6 Amps. Size; SVz x 9Vi X 5"— 

Parts Kit: $14,00—Wired Complete: $18.9! 
OUTPUT—24/28 VDC @ 4 Amps. Size: 5Vi! x 9Wi X 5''— 

Parts Kit; $13.00—Wired Complete: $17.9! 
OUTPUT—12/14 VDC @ 4 Amps. Size: SVa x 9^^ x 5"— 

Parts Kit: $10.00—Wired Complete: $14.9! 


AMPLIFIERS: 


AM-26/AIC—4 Tubes .Used: 

AM-203/ARA-19—3 Tubes .New: 

AM-142/AIC—1 Tube . . . Used: 

TCS-CMX50L2e 2/12A6 Tubes . New: 


$3.9 

3.9 

1,2 

2.9 


INDICATORS; 

T-9 TRACKER RADAR—5" CR. Used; $27.9 

ID-169/APN-12 Radar Range 3" . Used; 9.9 

ID-80/APA-17 Radar Range 5'' . . ... . .New: 16.9 

R-61/ARQ-5 Panoramic Rec. 5" 18 to 80 MC. ... New: 49.5 

GPA-23 Monitor Scope 3" . ... Used: 12.9 

24360 Foundation—5" Scope . Used; 5.9 

CODE EQUIPMENT: 

T6-34 Keyer—Code Practice... Used: $24.9 

TG-10 Keyer—Code Practice .. . . .Used; 14.9 

VO-3 Code Oscillatoir... . Used: 12.9 

MX-333/6G Code Tape Pyiler . .... .. ... New 12.9 

Blank Paper Tape 900 Ft Rolls 2Sc ea. 30/$3 60/$ 

HANDSETS: 

TS-9 Butterfly switch ,. ... Used: $2.95—Re-Cond: $ 3.9 

TS-13 Butterfly switch w/Pb55/PL-68 . Used: 4.9 

New; 6.9 

H-22/U Butterfly switch W/PL-55/PL-68 .. Used; 4.9 

D17D312 Sound Powered .....* *... .New: 7,9 


HEADSETS: 

HS-33 Headset: with chamois cushions.. .New: $ 7.9 

with rubber cushions .New: 6.S 

HS-23 Headset: with chamois cushions .New; 6.S 

w- with rubber cushions .New: 5.S 

Chamois Cushions only . 1.S 

Rubber Cushions only . 1.C 

HB-7 Headband only for HS-33/23 __New: 3.C 

ANBH—1 Element only for HS-33 . New: 3.( 


11-63 Headset with Boom Microphone .Used: 3.£ 

HS-30 Headset—Hearing Aid Type; Used 7Sc ....New; 1.C 


SEND FOR BIG FREE CATALOG TODAY! 

Address Dept* 73 • All Prices Lfmo, O. • Minimum Order $5.00 * 25% Deposit on C.O.D 


FAIR RADIO SALES • P.O. Box 1105 • LIMA, OHIO 
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TESTED 10 WAn 

ZENERS 



□ 5V 

□ OV 

□ 12V 
d 20V 

□ 24V 


□ 42V 

□ 45V 

□ 60V 

□ '70V 
D 80V 
n 90V 
O lOOV 

O 1 tov 

a 124V 



EA, 


ANNIVERSARY 

DOUBLE 

BONUS 


SILICON NPN 

MESA 

85 WATTS 
□ 2N424 

$ 1.00 



WORTH $42.00 


2 FOR 
2.75 


15 Amp Cartwheel DIODES 


SILICON 
AXIAL 
LEADS 


PtV 

□ 50 
O 150 

□ 200 


Sale 

5SC 

esc 


□ 250 
a 250 
n 400 

□ 600 


79c 
39c[ 
SI. IS 
S1.S9I 



TESTED 


GIFT 

PAK 

Check 

Here 


TRANSITRON 
SCRs 


St f tcon 

ControMofl Rect. 




WATT 

IGNITION 

TRANSISTORS 


Rodio, TV Ports- Add 25c for Kondlini 

-PLUS- 



7 

15 

25 

pnv 

AMP 

AMP 

AMP 

50 

a 1.00 

O 1,25 

□ 1.75 

lOO 

□ 1.50 

□ 1.95 

"2.95 

1 50 

n — 

O 2.25 

o 1 

200 

□ -- 

02.75 

0 3.4 5 

250 

o — 

□ 2,05 

0 3-62 

300 

n 2,60 

O a, 19 

0 3,75 

350 

o — 

G 3,50 

0 4.25 

400 

□ — 

□ 3.95 

O 4.95 


□ 2N1907 ONLY 5 

By “Texas" 

20 AmpS' 

Freq, 1 SMC 
PNP-T03 


Bale 

Volfoge 

100 



CHOOSE 
□ « ANY 


ITEM 

FREE 


BOTH "GIFTS" FREE 
WITH $10.00 ORDERS 



Sale-“TEXAS 


jj 


SEMI-KON-DUCTORS 

1— SILICON NPN "PLANAR" 2N718, Tois case.ji 

6 TOP HAT RECTIFIERS, 750 mil, 400 volts-$i 

2— 500 MC PNP MESA TRANSISTORS, T<»8 esse 

, 20 WATT NPN SILICON MESA 2N1C48 tr sisters 

Q 1—2N705 MESA 300 me, 300 mw. pnp, T018 ..J] 

2—25'AMP SILICON STUD RECTIFIERS . $1 

6 TRANSISTOR RADIO SET, osc-ifs-driver. p-p ..J] 
4 2N35 NPN TRANSISTORS, T 022 esse..j) 

2 'MESA' 4-WATT TRANSTRS, ntin, sill Icon. T05 •SI 

IS UPRIGHT SILICON DIODES, worth S40.$| 

HOFFMAN SATELITE SILICON SUN CELL, $1 

4 GENERAL ELECTRIC 2X170 RF NPX triinsistcirs <1 

5 GENERAL ELECTRIC pnp tmnsistoes . .H 

3 ONE WATT ZENERS, gold, axis] .|i 

2 40-WATT TRANSISTORS, 2x174 stylo, to36 ..jj 
25 SEMt-KON-DUCTORS: transietdca. diodes, leot. 

□ 2N255 PWR TRANSISTORS, or oqunl, T03 case *7 

SUN BATTERIES TO I Vi" stssea. llte sensitive , 

T 3N35 TETRODf ISOmc transistdr* siUeno 

3 CBS 20-WATT TRANSTRS, P“P. 2Xi320 .$i 

2—2N34T NPN SILICON TRANSISTORS, ' *“« 57 


3-TRANSISTOR subminiature 

□ AMPLIFIER 


* Only3"xr'xy4" 

Printed Circiill 


1.95 


★ Wired 

* Complete with Tronsiitors 


15 CBS GERMANiUM DIODES, equals- 

15 NPN TRANSISTORS, asac types and cases - - .l . 
IS PNP TRANSISTORS, asst and ea^ea * . o . 

10 FAMOUS CK722 TRANSISTORS, Pm*. 

2 CBS 3SW PWR TRANSTRS, 2X1434 , pnPp stud 4 
10 NPN SWITCHING transistors. 2N440 equals < 

4 SUBMINIATURE 2N131 TRANSTRS, '■'■‘f* PoP • 
4 CK721 TRANSTRS in new aluminum case, pnp . 
20 TOP HAT RECTIFIERS, 750 mil. silicon untest'd 
SILICON PLANARS: □ 2N4B7, □ 2X468, each * . 

2 TRANSITRON IN429 ZENER REFERENCES - 

10 2-AMP SILICON POWER RECTIFIERS, stud 

1 85W SILICON PWR TRANSTR, npit. »ke 2X1213 

3 2N243 750 MW NPN SILICON inmn'tors. to32 
6 ZENER DIODES, uprieht styles, sssorted ,. ., 

4 2N43 OUTPUT TRANSISTOR EQUALS, imp, T05 

6 "TEXAS" 750 MA 400V EPOXY DIODES 
TEXAS 20.WATT, T05, »‘"4. 2X1042 ., 

6—2N40S RCA OUTPUT TRANSISTORS, pnPt TOl, 
10 PNP SWITCHING TRANSISTORS, 2N1303, etc. 
4 2Nn7 TRANSISTORS, npn silicon. T022 . . . - 
2-2N1264 UHF TRANSISTORS. 300me-- 


io^ 


FOR OUR ^'SUMMER'' BARGAIN CATALOG ON; 
□ Semicondtfclofi □ Poly Poks □ Ports 


□ fmarrlne 20 
WATTS in T05 
case. Idlie SN1039. 
2N1040, etc* with 
huilt-in heat sink- 




for 


NOW 
«Sale till July 1 Slh 


SI PARTS PAKS 


□ 


WORLD'S 
MOST POPULAR 

10 PHONO PLUG n-JACK SETS. tuners-amps . . . . j | 
30 MOLDED CONO., Wnck beauty, mylar. vit-Q 51 

10 TANTALUM ELECTROIYTICS, "Orth $15-$1 

60 Hl-O RESISTORS. '=■ >• 1 nicBr. 5«ra too 

TOO ASST. HALF WATT RESISTORS, '«*-SI 

35 ALLEN BRADLEY & IRC TWO WATTERS --S1 
50 COILS a. CHOKES, rf-ff. osc-peakitiR-etc.$7 

S25 RAD!0-n-TV SURPRISE, variety- ..57 

10 TRANSISTOR ELECTROLYTICS, »" iOOmf.ji 
so RADIO 8 TV KNOBS, a-sstd. calura. styles * * « •$i 
10 VOLUME CONTROLS to 1 meg^. switch too - . 

50 MICA CAPACITORS, to .Olmf. silvers loo * ♦ < Jl 
30 POWER RESISTORS, ‘o SOW. to 24 Kohms ., . J 7 
10 PANEL SWITCHES, rotnry-micro-slitle-power - -ST 
60 TUBE SOCKETS, receptacles* audio* etc 
40 DISC CONDENSERS. 27mmr to *05mf to IKV , 

60 TUBULAR CONDENSERS, *“ - 5 mr to IKV - 

50 ONE WATTERS. resistors, asstd values. 5 ^ too f | 

30 PRECISION RESISTORS, 2 W. i<ra-$| 

1—INFRA-RED PARABOLIC REFLECTOR & FILTER $I 
1-INFRA-RED PHOTO DETECTOR TRANSDUCER $1 
4 TRANSISTOR TRANSFORMERS, *25 SI 

3 ‘TINY* V. CONTROLS, w/sw. 2 R, .5meg, Imeg $T 
40 SUBMINIATURE COND., “> -00™*. e«rafil too ,57 
40 WORLD'S SMALLEST RESIST., 5 'K? ( 00 . l/tow 57 

4 TRANSISTOR TRANSFORMERS. «'<•«»» *=5- $1 

60 CERAMIC CONDENSERS, disc- 5 , npo'a to -OSmf Jf 
30 ‘'TEXAS'^ PRECISION RESISTORS, irrcr $T 

10 ELECTROLYTICS. * tubulars, to 500 mf 

3 SUBOUNCER TR'STOR tr^sformer, input, output 

2 SENSITIVE RELAYS, 6500 OHM, 2 .mn, SPST ..|i 

3 MERCURY SWITCHES, ”5 VAO SPST. 57 



ANNIVERSARY SPECIAL 

SILICON POWER 

DIODE STUDS 
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Volts 

Sale 

Amps 

Volts 

Sale 





□ 

J2 

200 

SBC 

a 35 

20iji 

i.as 

Amps 

VolU 

Sale 

□ 

12 

300 

1,19 

O 50 

2.“ 

1.50 

a 

6 

50 

ISC 

□ 

12 

400 

1,37 

a 50 

,511 

1-95 

G 

6 

lOO 

29c 

□ 

25 

.50 

.99 

D 50 

too 

2.95 

O 

6 

300 

37c 

D 3.1 

too 

1.29 

□ 50 

2flO 

3.75 

a 

6 

400 

59c 

D 

35 

2rto 

1,60 

O lOO 

25 

2, IS 

o 

6 

600 

69c 

U 

25 

300 

1,75 

O lOO 

50 

3 59 

o 

6 

800 


D 

35 

400 

1,95 

o loo 

tOi 1 

3-10 

a 

6 

lOOO 

9Sc 

O 

3.5 

ooo 

2.50 

n 200 

25 

3.25 

n 

1 2 

50 

49C 

0 

35 

50 

1.25 

O 200 

,50 

4.10 

D 

12 

lOO 

69C 

D 

.3.5 

lOO 

1,49 

D 200 

IQO 

4,95 



TKRMS; send check, money 
order, include postage—ovg. wt. 
f>er pah 1 lb. Rated, net 30 days, 
CODS 25<^o 

P.O. BOX 942A 
SO. LYNFIELO, MASS, 
"PAK-KING'* OF THE WORLD 
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^ HEWLETT PACKARD 



540A 

Transfer Oscilfator 

325J0 

400A VTVM . . ....... 

... 69.00 

2nA 

Square Wave Gen, Like New . 

225.00 

712B Power Supply . .... .. 

....... 195.00 

212A 

Pulse Gen, Like New . 

300,00 

417A New , ..... 

. 250.00 

400H 

VTVM New . 

195.00 

AC-4 Plug-in Decade Counters 

20,00 

400C 

VTVM 

100.00 

805 Slotted Line . 

200,00 


GENERAL RADIO 



620A Frequency Mtr 300kc*300mc 

275.00 

760A Sound Analyzer -.. . 

125.00 

544B Meg Ohm Bridge . ., 

175.00 

761A Vibration Analyzer. , 

175.00 

1450 TBR Decade Attenuator . 

250.00 

95.00 

1604B Comparison Bridge .. ,,. 

200.00 

1602 Arfmitance Mtr 

561D Vacuum Tube Bridge 

200.00 

1231B Amptffier & Null Dector ... 

150.00 


^ TEKTRONIX 


511AD Scope . 225,00 

5 HAD Rack Mount . .. 225.00 

512 Scope . ___ . .... 250.00 

513D Scope ..... . 425.00 

514AD Scope .... . . 395.00 

517 Scope __ ,. , ... .. . . .750.00 


121 Wide Band Pre Amp. 

95.00 

161 Pulse Gen . 

75,00 

190A Sig Gen 

175X0 

190A Sig Gen Rack Mount .. , 

175.00 

180S1 Time Mark Gen. , .. 

300,00 


DUMONT^ 


304A 

Scope 

125.00 

336 Scope . . 

► ♦ 

325.00 

304H 

Scope 

. 125.00 

279 Dual Beam Scope 

1 

195.00 

350R 

Scope 

.225,00 

322 Dual Beam Scope 

- ■ » - . T . 1 

275.00 

303A 

Scope . 

. 125.00 

404R Pulse Gen . 

- '•-T-l-aB'V'V 

225.00 

324R 

Scope . 

. . 195,00 

330 Switch . . 

, - & ■ ■ E 

75.00 


^MILITARY TEST EQUIPMENT 


TS375A VTVM . .. ..S5.0Q 

PSM4C VOM New . . B9.00 

PSM4A VOM. .50.00 

URM 25 D Sig Gen 10kc-20nic . .325.00 

URM 26 A Sig Gen 4-408mc . . 275.00 

URM 26 e Stg Gen 4-408mc . . . 325.00 

MEU/U RF Watt Mtr . ... 95.00 


0S8E/U Scope New. 125.00 

CM 21 Frequency Mtr New. 75.00 

TS107A/TPM1 Wave & Power Mtr .. 150.00 

UPM-lSc SG76A Pulse Gen .......... . , P.U.R. 

TS15Sc/up Sig Gen 80-2600mc ... .. .150.00 

rv-lO Tube Tester New. 150.00 
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MI5C TEST EQUIPMENT-^ 


4 i> » « 


Stoddart Noise & Field Strength Mfr’s 
OCA 100-420mc 
NMA-5A 15-125nic 
Brush Recorders BL 201 

BL 202 
Amplifiers BC 913 
BL 923 

Ballantine 300 VTVN .... 

220A Decade Amp . 

Boonton ••Q" Mtr 160A .. . 

"OX” Checker IlOA 

Ferris Microvolter 18-C .. . ... 

Measurements Square Wave Gen Mod 71 
Phazor Phase Mtr Mod 200 AB .. 
P.R.D. Broad Band Oscillator 705 

Broad Band Oscillator 706 .. 

Sweep Freq Osc. 907 .. 

Universal Klystrow P/S 801A 
Standing wave Amp. 275 ... 
Universal Power Bridge 6S0B 




■ * p 


195,00 
250,00 
75,00 
125,00 
100.00 
125,00 
. 79,00 
. 50,00 
275.00 
125.00 
95,00 
95.00 
150.00 
75,00 
75.00 
125,00 
275,00 
125.00 
125.00 


Sanborn Recorder Mod 150 (#152-100A) 

with 2 DC Pre AmpI & 1:287-1800 

1 Coupling/DC Pre AmpI #150*1300 
1 AC/DC Pre AmpI lrl50-1000 
1 Servo Monitor Pre AmpI #150-1200 

1 Mufti Marker #£-1848-600 
3 Power Supplies 1:284-400 

2 Power Supplies #150-400 

tn original cabinet in New to 
Excellent Cond ...... 

Berkey Digital Printer Mod 1450 _ , 

Hughes Memo Scope Mod 103 . , . . 

Hughes Memo Scope Mod 104 -. ,, . 

Potter Frequency-Time Counter Mod 840 ___ 

Shailcross Precent Limit Bridge 621H 
Sierra Frequency Selective Voltmeter Model 125B 
Gas Engine Generator (Miniature 12 Powers) 

ns VAC<300 watts NEW 

and 12 VDC-Battery Charger ... .... 65.00 


$1500,00 
. 250.00 
. 750,00 
850.00 
. 250,00 
. 125.00 
, 550,00 


«r RECEIVERS-TRANSMITTERS 


NC-300 ... 179,00 

SP-600 JX .350.00 to 750.00 

R390A 500kc to 32mc .. 975.00 

URR-13 200 to 400mc .... 250.00 

URC-4 New with Cables , ... 49.00 


Transmitter T-401/FR 1,5 to 26mc 2500 watts 

5D22 Drives 5762 Final .. 1500.00 

ARC-5 2.1-3mC 
Transmitters 3'4mc New 

4-5.3mc Your 

5.3-7it(C choice ..9.95 


COMPONENTS - ACCESSORIES'^ 


High Voltage {Sylvania} New Probe G-30kv ........ $1,95 

Tektronic Scope Probes New . . . ,, . . 4,95 

Mallory Miniture Power Supply Input l,5v (Pen Lite 

Cell) Output 1650V @ 350ma ,, . 1.49 

Meter 3" 0-300 VDC _____2.89 

GE Scope Transformer (Compact) 

Pri 115v-60r , .... 1-49 

Sec 1350 5 mils 


Tubes 807 


9 ► ■ ¥ q 


813 . 
866 . 
5R4GY 


1.10 

3.89 


8,95 


1.50 


.90 


We Buy and Sell Military & Conomerciai Test Equip¬ 
ment, Communication Equipt.. Components. Tubes, 
Transistors. Large or Small Lots, PAIR PRICES, 

Sotisfaction or Money Back Guarantee 
All Prices FOB Hempstead, N, Y* 


COMMUNITY ELECTRONICS INC 


372 FULTON AVE, 


HEMPSTEAD, LONG ISLAND, N. 


iVanhoe S-0055 
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COLUMBtA GEMS! 


RBB & RBC COMMUNICATIONS 
RECEIVERS 

RCA for 
Navy use. 

Sensitive 
and stable 
frcq. rang^e 
RBB 500 
kc to 4rnc 
RBC 4-27 
me in 4 
bands* 

Tube line 
up 6SK7 
1st R F . 

6SK7 2nd 
RF. 6AB7 
Oseillator. 

6AB7 ist Del., 3-6SK7 IF amps. 6AB7 
BF0.6H6 AVC. 6H6. Noise Limiter. 6SK7 
1st AF. 6SK7 Squelch, 6AB7 2nd AF. 
6K6 Output. 5U4 Kectifier, VR-105 Regu¬ 
lator IF Freq. 400kc power mput llOv, 
AC- bOeps. has following controls: Tuning, 
RF Input. AF Output, Selectivity 3 Posi¬ 
tions, Squelch, MvC, CW, A VC. Ant. 
'rrimmer Direct Reading Freq. Dial and 
Loging Scale. Input & Output DB Meter 
V Meter 

Receivers Below Checked Out 
RBB Receivers with pwr supply Ex. Cond. 

$75.00 

RBC Receiver with pwr supply_95.00 

Model RBA 

Almost same as above but tunes lS-600kc 
in 4 bands. Direct reading. Uses sensitive 
TRF circuit: Ideal for labs wishing to re¬ 
ceive the new NBS station on 60kc. Same 
si^c as RBC. With pwr supply, checked out 

Ex. Cond. $95.00 



COMMAND RECEIVERS 

R 23 ARC*5 Rec. 190-550 kc $14*95 Ex* Con. 
K25 ARC-5 Rec* 1.5*3 MC 19*95 New 

R-26/ARC-S Rec. 3-6 MC 12*95 Ex. Cond* 
R-27/ARC-5 Rec. 6-9.1 MC 12.95 Ex* Cond* 
R-28/ARC-5 100-156 MC 22*50 Ex. Cond. 
Spinned Knobs 95c ea* Ex* Cond. 

12V. Dynamotor for ARC-5 MC 4.9S New 


COMMAND TRANSMITTERS 


T-18/ARC-5 2.L3MC 
T-19/ARC-5 3-4MC 
T-20/ARC-5 4-5.3 
BC-457 4-5.3 
BC-45S 5.3-7 

MD-7/ARC-5 Plate Mod. 
nC'456 Screen Mod. 


$6.95 New 
8*95 Ex. Cond, 

6.95 New 
6*95 New 

4.95 Ex. Cond. 

5.95 Ex. Cond. 

3.95 Ex* Cond. 



A* R. C* 

190-550KC 
Q-"5 ER” 
MODEL R-llA 
(28V) 

$14.95 

Late Model 
Excellent Condition 


ARC-MODEL R-22 (28 V) 
BROADCAST COMMAND RECEIVER 

550-1500 KC LATE MODEL 
LIKE NEW 


THERMADOR POWER XFMR 

Fully 

Enclosed 
Upright 
Mounting 

$8.95 


BRAND NEW I 


Send us a fist of what you hove %ve will 
make you the best deaf in the country. 

Columbia Electronics 

4365 W. PICO BLVO. 

LOS ANGELAS 19, CALIF. 


II? V. 

(lOCFS 


600V I 


SOOV 


o 


* 


g 5V 

HHy 


< 


$24.95 


TRANSMITTING TUBES 



NEW Fully Gu 

2C39A/7289 $9.9S 

4-6SA . 9.95 

4-125A 19.95 

4.400.'V . . . 24.95 

4XIS0A _ 7.95 

1CX2S0B . .19.95 


ranteed NEW 

4CX300A ..18.50 

810 . 14.95 

811-A ..5.95 

313 ....... 12*95 

866'.\ 2.25 

872A . 5.95 

304-TL 29.50 


0-16/ART-13 


COLLIHS PXO. 

LQTV FREaUENCY 
OSCILUTOR 

A high stability 
permability tuned 
oscillator using a 
1625 tube- Covers 
200 to iSOOKC in 
6 bands with a 20 
turn dial (100 in¬ 
crements per turn) 
and turn counting 
dial. 







Ex. Cottd 






7.95 



TELETYPE 

RECEIVING 

AUDIO 

CONVERTER 

Northern Radio 
Frequency Shift 
Converter Type 152. 


Sold less frequency determining network* 
You can use standard 88 MC toroids* Com- 
jilete with tubes & power supply for Loop. 
Input 110/iy60cps. Size: 35^ x 85^* With 
conversion info* tPjirs tm 

Ex* Cond* $49,50 


NORTHERN RADIO TYPE 153 
TELETYPE TONE KEYER 


Less frequency determining network. Use 
your own toroids. Same photo as type 152. 

Ex* cond* <£30 QC 

With conversion info ^37,73 



Late Model 
TELETYPE 
I4FRXD T.D, & 

Reperferator 
Combo 

Fcatiires Sync.-Motor, creep head T.B* 
See Feb* 1964 CQ for more details* This 
unit replaces the older type T*D. and 
model 14 Reperferator and it saves space. 
Ex. Cond^ Non Typing. Not Tested $65*50 
Ex* Cond* Typing Not Tested 75.00 

Add $25 for overhauled and guaranteed units. 


NAVY QRM 

1020 cycles. 
Same as the 
FL-8 but more 
elaborate. With 
cord and_ PL55 
and switching 
control on slant 
panel for easy 
viewing, $L95 



FILTER 


WE WANT TO BUY YOUR SURPLUS 
EQUIP. WE NEED 

BC-610. E. H & I, ARC-27, 34, 

R-388, 390, SP-600, High quality 

Test Euipment Commercial and Military, 






















































Radar Principles- 
Simplified 

Gordon Hopper WIMEG 


Although radar is not one of the fomns of 
communication generally used by radio ama¬ 
teurs, the author feels that amateurs should 
have a “speaking acquaintance” with this very 
important and fascinating phase of electronics. 
Possibly reading this article may capture your 
interest enough to cause you to investigate in 
detail what makes a radar “tick.” In any case, 
we hope that this article will clear up some of 
the questions you may have had about radar. 

Introduction 

The word RADAR is made up by extractions 
from the plu-ase “RAdio Detection and Rang¬ 
ing.” Basically, radar is the application of radio 
principles to detect unseen objects and to de¬ 
termine their direction and range. In special 
types of radar, elevation and speed may be in¬ 
dicated also. 

Radar is one of the greatest scientific de¬ 
velopments to come out of World War 2. Its 
basic principles are relatively simple, and the 
seemingly complicated circuits can be resolved 
into a series of functions that, when taken 
individually, will afford identification and un- 
lerstanding. 

Basic Principles 

The basic principle of radar operation is de¬ 
pendent on creating (transmitting) and pick- 
ng up (receiving) an echo. A radar transmit¬ 
er emits powerful, short bursts of rf energy. 
Some of this energy will strike objects within 
he range of the transmitted signal and be 
eflected back to the radar receiver. It is pos- 
ible to determine the distance of the object 
:ausing the reflected signal to return by care- 
ully measuring the time required for the 
nergy to go to the object and to return, and 
hen translating this information into a meas- 
ire of distance. 

Sound echoes or wave reflection is the 
irinciple used in radar operation. If a person 
houts in the direction of a sound-reflecting 
urface 2200 feet away, he will hear his shout 
etum in about 4 seconds. If a directional de¬ 


vice was built to transmit and receive sound, 
tlie principles of echo and a knowledge of 
sound velocity could be used to determine the 
distance, the height, and the direction of an 
unseen object. 

All radar sets work on principles much like 
these in the preceding par agraph except that a 
radio wave of extremely high frequency is 
used instead of a sound wave. The radar set 
transmits a short pulse of rf energy and 
receives its own echo signal, then transmits 
another pulse and receives these echoes. De¬ 
pending on the design of the radar set, this 
cycle is repeated 60 to 4000 times each second. 
If the energy is sent into clear space, there 
will naturally be no returning echoes and the 
energy is lost. If the energy strikes an object 
such as a building, ship, airplane, or hill, some 
of the energy will be reflected back to the 
radar's antenna and receiver. If the object is 
large, a strong echo (but only a fraction of the 
radiated energy) is returned to the antenna. 
If the object is small, the echo will be weak. 
Radar waves travel at the speed of light, ap¬ 
proximately 186,000 land miles per second or 
approximately 162,000 nautical miles per 
second. Radar signals have been directed to 
the moon and their echoes have been received 
approximately %% seconds later. 

Because radar utilizes tlie uhf and the shf 
bands, the energy will travel in a straight line 
with very little effect from the earth's atmo¬ 
sphere. Consequently, there is a very short 
time inteiwal between the transmission of a 
radar pulse and the reception of its echo. It 
is possible to measure the amount of elapsed 
time to an accuracy of one ten-millionth of one 
second (Ixl0‘^ seconds). The forming, 
timing, and presentation of these pulses are 
accomplished by special circuitry and devices. 

The antennas used by a radar set are de¬ 
signed with a shai'ply defined beam. When a 
signal is being received, the antenna will be 
rotated until the received signal is maximmn. 
The direction of the target (object) is then 
determined by the position of the antenna. 



FIGURE 1 

Fundamental elements of a radar system 
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The echoes received by the radar receiver 
are obser\'ed on an oscillosc’ope (built as part 
of the radar) as marks of light. This scope 
may be caUbrated in miles, yards, or degrees. 
A radar operator can tell the bearing and range 
of a target by the position of the echo on the 
scope indicator. 

Azimuth is the relative horizontal direction 
of a target with respect to some particular 
direction reference expressed in degrees. 
Elevation expresses the angular degrees that 
the target is above or below the radar set. 
Both azimuth and elevation must be con¬ 
sidered in determining the direction of a tar¬ 
get. The determination of both azimuth and 
elevation depend upon the directional charac¬ 
teristics of the radar antenna. 

Types of Radar Systems 

There are several radar systems in current 
use, each with major differences between 
them. They are the frequency modulation 
system, the frequency shift system, and the 
pulse modulation system (most cqmmonly 
used today.) 

Frequencij Modulation System. Because 
each cycle of a frequency-modulated wave 
differs by a small increase in frequency from 
the others of that wave, a frequency-modula¬ 
tion system makes it possible to identify each 
cycle of the transmitted wave and to recognize 
it from all others when it returns to the 
receiver. If a transmitter is designed to pro¬ 
duce a signal whicli regularly changes over a 
known range of frequencies, it is possible to 
identify any particular reflected signal cycle. 
Two separate signals are fed to the receiver 
and, when mixed, produce a beat note. The 
frequency of the beat note varies directly with 
the distance to the object, increasing as the 
distance increases, A device that measures 
frequency can be calibrated to indicate range 
(distance to object). A measurement of the 
difference in frequency between the trans¬ 
mitted and reflected energy determines the 
presence and speed of a moving target. The 
frequency-modulation system works well with 
stationary or slow-moving targets but not as 
well with fast-moving targets. 

Frequency Shift System. This is based on 



FIGURE 2 

Simplified block diagram of a modulator ond 
Tronsmitter 


the Doppler effect. If tlie source of radio 
energy (an aircraft from which radio waves 
are reflected) is moving rapidly, the frequency 
of the echo return signal will change proxided 
that the object is moving toward or away 
from the receiving antenna. The circling of an 
aircraft (or cross-wise movement) will not 
change the frequency. The amount of fre¬ 
quency change is proportional to the speed at 
which the object is moving toward or away 
from the receiving point. The detector in the 
receiver responds to the diiierenc'e in frequency. 
If the object is not moving, or if it is moving 
crosswise, the detector response is zero. In a 
mountainous area where tlie echo return 
signals are stronger than the echo return 
signals from an aircraft, the frecjuency shift 
principle is sometimes combined with a pulsed 
radar system. The moving objects are dif¬ 
ferentiated from the stationary ones, the 
stationary object.s are eliminated, and the 
operator sees only the moving objects. In this 
type of system, the frequency shift detector 
device is supplementary equipment attached 
to the radar set and is called a movmg target 
indicator. 

Pulse Modulation System, Most radar sets 
employ the pulse system of deflection. In this 
system, the transmitter is turned on for short 
periods and off for long periods. When the 
transmitter is on, it radiates a short burst of 
energy called a pulse. This pulse will strike 
an object, part of the reflected energy is 
returned to the receiver, and is displayed on 
a cathode-ray tube. As the transmitter is 
tumed off after every pulse, it does not inter¬ 
fere w'ith the receiver. Complete location of an 
object in space depends on the range or 
distance of the target from the antenna and the 
direction including both the azimuth and 
elevation directions. The primary purpose of 
a radar set is its ability to measure distance 
ill terms of time. In useful terms for radar, 
radio waves travel one nautical mile in 6.2 
microseconds, or one radar mile (out and 
back) in 12.4 microseconds. If a pulse oi 
energy w’as transmitted toward a target and 
the echo returned 620 microseconds later, the 
distance of the target w'ould be 50 miles. 

620 

TT . = .oO miles 

12.4 

In the pulse system, the time duration of th< 
pulses may vary from 0.1 to 50 microseconds 
If the transmitter is tumed off before the re 
fleeted energy returns from the target, th( 
receiver can distinguish between the trans 
mitted pulse and the reflected pulse. After thi 
reflections have returned, the transmitter cai 
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FIGURE 3 

Simplified block diagram of o radar receiver 

be turned on again and the process repeated. 
The receiver output is applied to an indicator 
that measures the time interval between the 
transmission of the energy and its return as 
a reflection. 

Fundamental Radio Concepts 

The fundamental elements of a radar system 
consist of the transmitter, modulator, antenna, 
receiver, indicator, and power supply. A func¬ 
tional diagram of a simple radar system is 
shown in Figure 1. Figure 2 shows a simplifled 
block diagram of a transmitter and modulator 
and Figure 3 shows a simplifled block diagram 
of a receiver. 

The transmitter provides extremely high- 
power pulses of rf energy for a very short time. 
The frequency must be very high to allow 
many cycles to get into the short pulse. 

The modulator produces the synchronizing 
signals that trigger the transmitter the required 
number of times each second. It triggers the 
indicator sweep and coordinates the other 
associated circuits. 

The antenna is very directional and usually 
s a dipole used in conjunction with parabolic 
•eflectors. Ordinarily, one antenna is used for 
aoth the transmitter and the receiver and a 
►witching device is used to connect it to the 
Tansmitter when a pulse is radiated, and to 
Jie receiver during the interval between 
pulses. The antenna is a rotatable array and 
continually searches for targets within its 
ange. 

The receiver is usually a superheterodyne 
\'pe, is very sensitive, and is capable of ac- 
«pting signals within a 1 to 10 megacycle 
>andwidth. It presents video pulses to the in- 
licator. 

The indicator presents necessary information 
o locate a target on the indicator screen. The 
nethod of presentation is called “scan.” There 
re about 15 types of scan used in radar 
eceivers but the most common ones are: type 

B, PPI, and E. 

The power supply furnishes all ac and dc 
oltages to the radar system. 

Certain parameters are associated with all 
adar systems. These parameters consist of 


carrier frequency, pulse-repetition frequency 
(PRF) (the number of pulses sent out each 
second), pulse width (in microseconds), and 
power relation (relationship of peak and aver¬ 
age power). 

The carrier frequency is the frequency at 
which the rf energy is generated. 

The range of a radar set depends upon the 
pulse-repetition rate provided tlie power is 
sufficient. For example, if the repetition rate 
is 250 pulses per second, the period of time is 


10 ® 

4000 microseconds. At 12.4 microsec- 

2o0 

, , 1 4000 

onds per mile, the range will be 'i2~4 ” 


prox. 322 miles. 

The minimum range at which a target can 
be detected is determined largely by the width 
of the transmitted pulse. For example, a pulse 
width of one microsecond will have a mini¬ 


mum range of 164 yards. A target within this 
range will be blocked out on the indicator. For 
radar navigation work, the pulse width is 
normally in the order of 0.1 microsecond. For 
long range work, the pulse width is nonnally 
from 1 to 5 microseconds. 

The transmitter s useful power contained in 
the radiated pulses is called peak power. The 
transmitter’s average power is low compared 
with the peak power. The greater the pulse 


width, the higher will be the average power. 
The longer the pulse-repetition time, the lower 
will be the average power. Duty cycle is the 
fraction of the total time that rf energy is 
radiated. This is represented as 

pulse width 

dutv cvcle = —i- tit:- r -— 

' ' pulse-repetition time 

High peak power is desirable to produce a 

strong echo return and low average power is 

desirable to keep the equipment compact. 


Summary 

Throughout the years that radar has been 
in use, it was pioneered and developed pri¬ 
marily by the various military services. In 
addition to being used by the military, it is 
used by civilian organizations for: 

1. Determination of vehicle speeds on high¬ 
ways, 

2. Radar weather prediction, 

3. Commercial air navigation, and 

4. Safeguarding aircraft and merchant ships 
from collision hazards. 

Radar equipments are grouped into many 
classes, but in general it can be said that some 
of the classes are air search, surface search, 
fire control, identification, ground and carrier- 
controlled aircraft approach, range rate or 
speed, and height finding. . . . WIMEG 
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Up to now you've had to pay at least $1585 for 
a commercial grade 2 KW amplifier. No longer. 
The brand-new National NCL-2000 maximum 
kilowatt is only $585, including its built-in power 
supply. Up to now most amplifierl^in the price 
range of the NCL-2000 have been 500 watt jobs, 
usually using a whole string of low power tubes 
straining to deliver a peak kilowatt. Not now. The 
new NCL-2000 is a real brute of a desk-top 
amplifier for the 80 through 10 meter bands 
that was designed from power supply to output 
tubes to loaf along at a “D,C," kilowatt. .. 2000 
watts PEP input and 1300 watts of peak output 
into your antenna on any band. Operate CW? 
AM? RTTY? The National NCL-2000 is rated for 
full kilowatt operation in these services. 

The output tubes in the NCL-2000 are a pair 
of RCA 8122 ceramic tetrodes designed specifi¬ 
cally for high powefiSSB service, and 800 watts 
of available plate’^^dissipation asslire low dis¬ 
tortion, linear operation at full output. The 
NCL-2000 utilizes a passive, untuned grid circuit, 
so that it may be adjusted to allow excitation to 
full output from any transmitter or transceiver 
providing from 20 watts to 200 watts of peak 
drive. The passive grid circuit in the NCL-2000 


allows its use as a dummy load for easy exciter 
tune-up with amplifier plate voltage removed! 

The National NCL-2000 is a particularly hand¬ 
some unit .^. . styled to complement any haiji 
shack or equipment (of course we think it looks 
best next to our own NCX-3)! Compare these 
features with any unit on the market at an y price 
□ one kilowatt average input, 2000 watts PEP 
on all bands □ may be driven to full output with 
20 to 200 watts from the exciter □ ALC output 
for use with exciters incorporating such provision 
o separate plate and multi meters □ tune-up at| 
1 KW level to comply with F.C.C. □ built-in ^ 
dummy load with multi-meter relative power 
indication for optimum exciter tune-up with am¬ 
plifier plate voltage removed □ all changeover 
relays incorporated for use with either trans¬ 
ceiver or transmitter-receiver combinations □ 
automatic switchover to exciter-only when pla,te 
vvoltage is rerh^^d □ most complete safety and 
.overload protection,including interlock, automat¬ 
ic shorting bar, time delay and current overload 
relays □ National's exclusive one-year warranty. 

Your National Dealer will have the NCL-2000 
in June . . . why not call him today to reserve 
yours for immediate delivery. 
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ADD/TiONAL NCU2000 SPECiFtCATIONS 
freqyer*cv 80 through 10 merer ^onds 

pL.’s overlop Qi bond edges. Output Imped- 
once Moiching Rcnget 40-^ ohms. Im¬ 

pedance: 50 ohms nottiTnai. unboloriced, Dis- 
Torfion Produers: 3G-45 db signal fo distortion 
rotio ot full feted outout Noise: NLT 40 db 
down. Ambient Tempefoture Rongorto +45 C. 
Ambient Humidity Ronge: lo 90%, AIKtude: 
To 8,000 Primoiv Power- 115/230 V, A. C 
fiO cycle single phese^ 3 wite^ neutral ground; 
current 15 amperes max, o1 230 V. Tube and 
semi'conductar cPmpfemenI; 2 RCA 3122 out¬ 
put tubes, 3 3 seml-cortductors for red if] cot ion 
grid regulQtion.Sizs; 7^"H, 16Js|''W, 12%'^D.i 
VVeight; 62 lbs. 


37 WASHINGTON STREET. MELROSE, MASS. 02178 


Export: Ad Auriema Inc., 85 Broad St., N.Y. C.; Canada; Tri-Tel Associates, 81 Sheppard Ave., W. Willowdale, Ontario 













































LEO MEYERSON W0GFQ 

THE NEWEST MOST POWERFUL- MOST COMPACT- FULL 
COVERAGE 80-40-20 METER 300 WATT-SSB/CW ANYWHERE!!! 

GALAXY mSSmVt TRANSCEIVER 
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PAYMENT 

ONLY $17.00 MONTHLY 

ON WRL 
CHARG-A-PLAN 

95 


$349 


THE AMAZING GALAXY HI IS SO GREAT WE’LL BUY IT 
BACK IF YOU’RE NOT COMPLETELY SATISFIED! AND THE 
GALAXYJn IN ITS ACTUAL SIZE (exIO^AxIliA) IS 
SMALLER THAN THIS OPEN MAGAZINE. 

TWO-WEEK FREE TRIAL* 

♦Write for Trial Terms 

The Startling Features of the GALAXY SI prove that it was designed to meet ail the require¬ 
ments (including the price) for both the fixed and mobile operators. 


Most power-output of any three-band transceiver 
today; smallest 300 Watt SSB/CW transceiver; full 
coverage on 80-40-20 meters; SSB upper and lower 
sidebands; newest and best 6-section crystal filter; 
highest receiver sensitivity. Shifted carrier CW 

WRITE FOR COMPLETE 
DETAILED BROCHURE 


ORLD RADIO LABORATORIES 


eliminates'ieap frogging*'; hybrid circuitry—transis- 
torized AVC/AUDIO/VOX; dual vernier tuning; hand* 
somestyling: modern4-cotorbrushed aluminum paneL 
Perforated steel cabinet, hinged top; meter & VFO 
beautifully illuminated, plus many other features. 





WORLD RADIO LABORATORIES 
3415 WEST BROADWAY 
COUNCIL BLUFFS, IOWA 

□ Enter order on attached sheet. □ Send 
Galaxy III brochure. Q Send trial terms. 

□ Quote trade allowance on attached sheet. 


3415 West Broadway 
Council Bluffs, Iowa 
Zip Code 51504 


Name 


.Call 


Address. 


State. 




































